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The Queen Elizabeth” 


An event of outstanding interest and import- 
ance this week has been the launching by Her 
Majesty the Queen of the world’s largest liner, 
the ‘‘ Queen Elizabeth,’’ at Clydebank on Tues- 
day. The event, as was the launching of the 
‘“Queen Mary” four years ago, is of special 
interest to foundrymen, since, although rolled 
and forged products form the bulk of the con- 
struction of the ship, castings are employed for 
some of the most vital parts, and it can truly be 
said that the construction and ultimate func- 
tioning of the vessel depend to a great extent 
on the foundryman’s art and skill. 

Castings do not figure largely in the hull of a 
modern ship, but, where they do, as in the case of 
the stern frame, rudder frame and shaft brackets, 
they are of the greatest importance, and must be 
capable of taking enormous stresses. The stern- 
frame casting for a liner such as the ‘‘ Queen 
Elizabeth ”’ is of very large size, and its produc- 
tion calls for the very best steel-foundry tech- 
nigue. 

Perhaps the greatest use of castings in modern 
ship construction is made in the propelling and 
auxiliary machinery. Steel castings figure largely 
in the main turbines; in the ‘‘ Queen Elizabeth ” 
there are four sets of main propulsion engines, 
each set consisting of four turbines, one high 
pressure, two intermediate pressure and one low 
pressure, suitably geared together and driving 
one of the four propellers, each a 32-ton casting 
in manganese bronze. Cast iron or steel spiders 
are used for the centres of the large reduction 
gears employed. The scale on which the propul- 
sion machinery has been conceived may be judged 
from the fact that the total shaft horse-power 
of the liner is estimated at 180,000. 

The auxiliary machinery consists essentially of 
four turbo-generators for supplying electricity 
for light and power throughout the ship, and two 
oil-engine-driven generators for stand-by and 
emergency purposes; these are of more or less 
conventional design, involving the use of iron, 
steel and non-ferrous castings for vital parts of 
their construction. Reference must also be made 
to the many pumps, valves and fittings, mostly 


in stainless alloys and involving the use of many 
tons of most intricate castings in special metals. 

Among the deck fittings with which the liner 
will ultimately be equipped, steel castings are 
again prominent, especially as davits for the life- 
boats. Both iron and steel castings are used in 
the many winches, hoists and tackle generally 
used in handling stores and supplies and any 
cargo carried. A review of the castings used in 
the finished liner would not be complete without 
reference to the many decorative motifs, and 
plumbing fixtures and fittings generally used for 
the adornment of the public rooms or as fittings 
throughout the passenger accommodation. Many 
of these castings are of a most intricate nature 
and call for the highest skill the foundryman 
possesses. 

Foundrymen may thus be justly proud that 
their craft has added so much to render the 
construction of a ship such as the “‘ Queen Eliza- 
beth ’’ possible. We all wish her every success 
in her endeavours, and may she fully realise her 
builders’ highest hopes. 


Where Grey Iron and Malleable 
Meet 


The steady improvement of grey iron is due 
to various causes—greater soundness and uni- 
formity, the skilful use of alloy additions, the 
development of heat-treatment. But by far the 
most potent change has been brought ‘about by 
change in the carbon content. The actual 
amount of carbon in cast iron to-day is rarely 
in excess of the 3.4 per cent. or so which consti- 
tutes the eutectic value for a 2 per cent. silicon 
and 1 per cent. phosphorus iron, and by various 
devices, such as the use of refined iron or steel 
additions, or by the use of special melting fur- 
naces, this figure is now frequently less, as it 
must be for high-duty materials. As this figure 
drops the metal becomes more and more like 
steel, but until it reaches about 1.7 per cent. the 
metal continues to retain some of the structural 
characteristics of cast iron. Some astonishing 
tensile strength figures have been obtained as a 
consequence of the casting of irons very low in 
total carbon and containing various alloy addi- 
tions. Such irons are, of course, white in the 
cast state and require a rather elaborate heat- 
treatment to make them grey and machinable. 
The deposited graphite takes the form of temper 
carbon as in malleable cast iron, itself the result 
of an annealing process on a medium-carbon 
iron, seldom alloyed. Improved grey iron thus 
ultimately becomes indistinguishable from malle- 
able cast iron and further investigation will 
doubtless reveal that, in this low carbon range, 
by ringing the changes on both composition and 
heat-treatment, it will become possible to evolve 
a series of cast materials some of which will have 
very high strength and comparatively low elon- 
gation, while others will have lower strength and 
higher elongation, according as the requirements 
are for strength or ductility. But these 
materials will require to be mixed, melted and 
heat-treated in a way which will ensure predict- 
able results, through complete control. Lack of 
this control has in the past deprived good cast 
iron of part of the market that could without 
doubt be satisfactorily met by it. The industry 
should plan to ensure retaining a promising new 
addition to the foundry art, a 
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A.R.P. Shelters 


USE OF STEEL REINFORCEMENT 


A few days ago, in London, the Inspector 
General of Air Raid Precautions, Wing-Com- 
mander E. J. Hodsoll, C.B., presided at a dis- 
play of scale models of air-raid shelter construc- 
tions. The exhibit was organised by the British 
Steelwork Association, who point out that exist- 
ing works and rolling mills are equipped to turn 
out all the raw material required, there being 
no need to lay down any special plant. Stan- 
dardisation in the design of shelters, however, is 
absolutely essential in the interests of efficiency 
and economy. Rapid progress is being made in 
turning out designs for shelters to cover every 


Fig. 1.—Basement Atr-Ratp SHELTER SHOWING 
STRENGTHENING OF ExiIsTING CONSTRUCTION 
WitH Street Frame Units. 


possible situation. In the light of future experi- 
ence these designs will be revised until a few 
high-efficiency types remain. 

The Association have drawn freely from the 
British mining industry in developing forms of 
air-raid shelters. Steel arches as used under- 


Mr. James Henderson (President of the British 
Steelwork Association), in the course of some 
remarks, said the models displayed would be on 
view at the Building Exhibition on September 16 
and afterwards be on loan to A.R.P. organisa- 
They showed 


tions, local authorities and others. 


lic. 3.—View INSIDE Arr-LocK SHOWN IN Fie. 2 
witH Arr-RaAtIp SHELTER BEYOND, 


practical and economic types, each built up of 
standard units, and, therefore, readily available 
and readily applicable in practice. No attempt in 
vhese had been made to cope with the problem 
of direct hits from the heaviest of high-explosive 
bombs. That was a matter for special design 
where the considerations so warranted, and in 
this the steel industry, with its wide experience 
of gun turrets, tanks and other defence weapons, 
was ready to play its part. The types of shelter 


Fic. 2.—Cut-away View, AtrR-Lock 
ror Arr-Ratp SHELTER (BEYOND), REINFORCED 
WITH STEEL ARCHES AND CORRUGATED SHEETS. 


ground can be directly used in providing A.R.P. 
shelters. The method of construction is simple. 
A hole is dug on a suitable site, or is driven into 
the side of a hill. The steel arches are then 
placed and lined with galvanised steel sheeting. 
This is covered with concrete and a blanket of 
earth, if on the surface, and the shelter is com- 
plete. Door covers, air locks, seating, lighting, 
lavatory and drainage facilities have, of course, 
also to be provided, but the backbone of the pro- 
tective structure is the ordinary colliery arch. 


Fie. 4.—Cut-away View oF SHELTER, SHOWING 


STEELWORK CONSTRUCTION. 


on view are shown in the accompanying illustra- 
tions. 

Fig. 1 shows a basement air-raid shelter, and 
Figs. 2 to 4 views of a shelter and air-lock re- 
inforced with steel arches and corrugated sheets. 


THe WestInGHouse Brake & SicNnat Company, 
Limited, has received an order from R. A. Lister & 
Company, Limited, Dursley, for a 15,000-ampere 
rectifier, consisting of three separate 6-volt, 5,000- 
ampere sections, each with its own transformer. 
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Random Shots 


“Tt will be conceived,’’ says a century-old 
article on ironfounding, ‘‘ that this business re- 
quires great strength and a constitution that will 
bear a vast degree of heat.’’ To-day it also needs 
men who can stand a fair amount of knocking 
about, when one thinks of the trials that present- 
day foundrymen have to suffer when attending 
conferences, which trials, if you please, they are 
usually asked to bear, not whilst they are on 
business, but when on the final joy trip! During 
the conference in Italy a few years ago, one re- 
members harrowing experiences of having to 
cross over a deep and treacherous gorge in the 
flimsiest of aerial bucket railways. Now it 
appears that the visitors to Poland had to shoot 
the rapids way down in the Tatra district on 
“rafts ’? which were distinctly primitive in con- 


struction. [Just look at the photograph on 
page 230.—Epitor.| Most of them seem to have 


survived with nothing more than a momentary 
heart attack and damp pants, but one human 
cargo took fright at the sight of those rapids and 
were instantaneously overturned into the water. 
They scrambled to the banks very wet, and there 
a little league of nations sat like a row of cores 
in a drying oven, waiting for the sun to dry 
their outspread clothes. Can London compete 
with such thrills when its turn comes next year? 


* * * 
. . 
At this time, when the powers-that-be are seri- 
ously considering raising the fees of membership 


to the Institute of British Foundrymen, this 
facsimile of an old receipt is of special interest. 


60 British Foundrymen’s Association. 


190 § 


Dear Se, 
to acknowledge the of 
Sabactifition Memlet f the 
above 


Thanhang 
Yous 


Hon. Sec. 


* * * 


Those were the days, when one could get a year 
of mental stimulus for the price of a seat at 
the cinema to-day. It is interesting to note, 
however, that it didn’t take long for the 
foundrymen to discover that they were giviny 
away the benefits of membership too cheaply, 
because ‘‘ Marksman ”’ has before him a receipt 
dated only two years later when it evidentiy 
cost 10s. 6d. to be an associate member. 


* * 


The receipt is no less interesting for the signs- 
ture of the Branch-Secretary at that time. 
Everyone knows Dr. Swinden, and in case hy 
has forgotten much of the dim and distant past 
in his eventful life, here is ample proof of hi 
very long and active association with the 
foundrymen. 


MARKSMAN.”’ 
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The First International Foundry Congress 
in Poland 
ll TOUR FOLLOWING WARSAW MEETINGS 


Cn the termination of the arrangements in 
Warsaw, described in our last issue, some sixty 
members of the Congress, of ten or twelve nation- 
alities, and ladies, participated in a tour, which 
included visits to a number of industrial estab- 
lishments, two days in the Tatra mountains and 
two days in Cracow for the closing meetings and 
functions. 

The party left Warsaw by motor-coach at an 
early hour on Monday, September 12, and arrived 
at Starachowice after a drive of four and a half 
hours through the Polish countryside, a journey 
which afforded many interesting glimpses of life 
among the peasants and the dwellers in the small 
market towns. On arrival at Starachowice, the 
party was conducted round the works of the 
Starachowice Company, and was then entertained 
to luncheon by the directors. (In passing, it 
should be mentioned that luncheon in Poland is 
rarely commenced before 2 p.m., sometimes 
later.) The thanks of the visitors were tendered 
to the directors by Mr. T. Makemson. 

The motor-coach journey was continued to 
Ostrowiec, a few miles away, and after inspection 


the general director, Professor J. Buzek, who is 
well known to a number of British foundrymen. 
The representatives of all the nations who were 
present took the opportunity to express their 
thanks not only to Professor Buzek and his com- 
pany, but to their hosts at all the functions 
throughout the Congress, and on this occasion 
the spokesman for the British Empire group was 
Mr. F. W. G. Hobbs, of Benoni, South Africa. 
Luncheon was followed by an inspection of the 
works under the guidance of Professor Buzek and 
his son, Mr. S. Buzek, and members of the staff. 

It was late in the afternoon before the party 
resumed its journey to the night’s destination, 
Zakopane, in the Tatra mountains, and it was 
not until nearly 10 p.m. that they arrived there. 

The next day, Wednesday, September 14, was 
a holiday from works visits. In the morning, 
there was an excursion to Morskie Oko, a beauti- 
ful lake situated high in the Tatra Mountains 
close to the frontier of Poland and Czecho- 
Slovakia, and in the afternoon the party climbed 
a 6,000-ft. mountain—by telpher, not on foot— 
and at the summit found themselves on the 


‘guiding the extraordinary craft. 
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river forms the frontier between Poland and 
Czecho-Slovakia, so that it is possible to carry 
on conversation with people in both countries— 
if one can speak the ianguages. The excitement 
occurs at the rapids, at many of which the river 
descends several feet in perhaps fifty yards. It 
is here that the skill of the boatmen is seen in 
Waves some- 
times come over the side and splash one’s nether 
garments, but much more infrequent is the ex- 
perience of one raft-load of well-known foundry- 
men (not the British party) when the craft got 
out of hand and precipitated some of its occu- 
pants into the river. At the end of this novel 
trip of some three and a half hours, the party 
arrived at Szezawnica for a late lunch. The 
return to Cracow was made by motor-coach, and 
a delay due to trouble with the headlights pro- 
vided the opportunity for partaking of a 
hilarious impromptu meal in a railway station 
buffet. 

Friday was a day of sightseeing in Cracow. 
The city was the capital of the kingdom of 
Poland until early in the seventeenth century, 
and it contains some wonderful medizval build- 
ings, many of which were visited by the members 
of the Congress. In the afternoon a visit was 
paid to the famous Wieliczka salt mines. 

The closing meeting was held on Saturday, 
September 17, in the large hall of the Academy 
of Mines in Cracow, a_ splendidly-appointed 
college devoted to the teaching of mining and 
metallurgy, and opened some three or four years 


d 


Group oF ConGRESS PARTICIPANTS PHOTOGRAPHED AT THE WEGIERSKA GorKA Works. 


of the foundries there, the party took tea at the 
invitation of the directors of the Ostrowiec Com- 
pany. Again the journey was resumed, and at 
£.30 p.m. the visitors arrived at the railway 
station at Skarzysko-Kamienne and entrained for 
Cracow, which was reached at 11.35 p.m., dinner 
being served en route. Thus ended a day which, 
although long and strenuous, was full of interest, 
hoth technical and general. 

The 7.30 a.m. start scheduled for Tuesday, 
September 13, was postponed for an hour to 
enable the travellers to obtain a normal amount 
of rest. The party again travelled by motor- 
coach. The flat country had now been left be- 
hind, and the plains were replaced by wooded 
hills and valleys, with glimpses of the Carpa- 
thian mountains in the distance. There was a 
short rest at a newly-constructed dam erected 
in connection with an important hydro-electric 
scheme, and about mid-day the well-known foun- 
dries of the Wegierska Gorka Mining & Iron- 
works Company were reached. This works is 
situated about 1,400 ft. above sea-level, in the 
valley of the River Sola, and is surrounded by 
magnificent scenery. 

The first item on the programme was luncheon 
olfered by the management, and presided over by 


Czecho-Slovakian frontier. Zakopane is a clean, 
modern health resort in the mountains. In 
summer it is a climbers’ and walkers’ paradise, 
in winter it is renowned for its winter sports. 
At all times it must be delightful. 

The return journey to Cracow occupied the 
whole of Thursday, September 15, and it was a 
journey of mild adventure. The two hours’ run 
from the mountains to the foothills and back to 
the mountains again was beautiful but unevent- 
ful, but on arrival at the River Dunajec the fun 
commenced. This river descends rapidly through 
the magnificent scenery of the mountains of 
Pieniny, and most of the party accomplished this 
part of the trip on rafts. Each raft consists of 
three or four boats tied together side by side 
with seats fastened across them and each boat is 
carved out of the solid from the trunk of a tree. 
The passengers occupy the seats, while two boat- 
men, one forward and one astern, guide the 
whole arrangement over the numerous rapids 
with the aid of long poles which they dig into 
the river bed. The raft drifts down the river, 
and empty rafts are returned to the starting 
place by road transport. 

The trip is a real experience. The scenery is 
wonderful and for a considerable distance the 


ago. After the presentation of three Papers, 
Mr. C. Gierdziejewski, President of the Polish 
Association of Founders, addressed the gather- 
ing, and gave a masterly general review of the 
subjects discussed at the Congress. He concluded 
by acknowledging the work and co-operation of 
all who had been active in its organisation. Mr. 
Paul Schwietzke, President of the International 
Committee of Foundry Technical Associations, 
expressed the thanks of the visitors from other 
countries to their Polish hosts, and concluded 
by reminding the meeting of the World Foundry 
Congress to be held in Great Britain in June, 
1939. The Congress was then officially declared 
closed. 

Immediately after the closing of the Congress, 
the entire party proceeded to the famous Wawel 
Castle and to the adjoining Cathedral, and a 
wreath was deposited on the tomb of Marshal 
Pilsudski. Visits were then paid to the 
Cathedral and to the Castle, the latter being 
the one-time residence of the Kings of Poland 
before the capital was removed to Warsaw. 

In the afternoon the visitors were entertained 
at a garden party at the Wolski woods by the 
President of the City of Cracow. In the absence 
of the President, the guests were received by 
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his wife and by the Vice-President. Mr. V. 
Delport was delegated to express the thanks of 
the party to their hosts, and in doing so he re- 
ferred to several much-appreciated acts of 
courtesy which the visitors had received from 
the civic authorities during their stay in the 
city. 

The closing banquet was held in the Grand 
Hotel on the Saturday evening, and was attended 
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private, of the Polish founders and their ladies. 
A special tribute is due to Mr. Gierdziejewski, 
who personally superintended every detail of the 
Congress, and to his wife, who proved a charm- 
ing hostess. 

Thanks are due to Thomas Cook & Son for 
their efficient organisation of the travel arrange- 
ments for the British party, carried out in con- 
junction with Mr. Makemson, and for their 


Drirting on a ‘‘ RaFt’’ DOWN ONE 
QuIETER REACHES OF THE DUNAJEC. 


by a number of distinguished representatives of 
the Government, of the City of Cracow, and of 
Polish industry. The speeches were of an 
informal character, and were in the nature of 
thanks to the Polish Association and congratula- 
tions to them on the success of their efforts. 
Most of the nations present were represented by 
one speaker, Mr. Makemson being the spokes- 
man on behalf of the members and ladies from 
Great Britain and her overseas Dominions. He 
concluded his remarks by issuing an invitation 
to overseas foundrymen and their ladies to 
participate in the Congress in Great Britain 
next year. 

Dr. Geilenkirchen’s speech was in rhyme and 
reviewed in a humorous manner some of the 
lighter incidents of the Congress. 

During the evening Mr. Gierdziejewski, who 
had been the mainspring of the Congress, and his 
wife received an ovation. The Poles sang a 
catchy refrain, the only words of which recog- 
nisable by the British were ‘‘ Stola, Stola ”? (the 
spelling is probably incorrect);>the Germans 
sang a tuneful chorus and Mr. Delport led the 
Brit‘sh party in ‘‘ They are Jolly Good Fellows.” 
During the ensuing cheering, Mr. Hobbs ejacu- 
lated something which was reputed to be a Zulu 
war cry. 

Most of the foreign members and ladies left for 
their homes on Sunday morning. The British, 
Germans, Belgians and Dutch travelled together 
in a special coach on the Berlin express and 
good-byes were said at Berlin. Several of the 
British party continued their journey two hours 
later, arriving in London on Monday night. 
The only cloud on an otherwise happy return 
journey was due to the knowledge that three 
members of the British party had been left 
behind in Cracow, Mr. and Mrs. J. Cameron and 
their son, on account of the illness of Mr. 
Cameron, senior. 

It is a pleasure to place on record a tribute 
to the Polish founders who were responsible for 
the Congress. The Papers were valuable, the 
works visits showed the progress which the 
foundry industry is making in the country, the 
social gatherings were characterised by a friendly 
and dignified informality, and the general 
organisation was as nearly perfect as an organi- 
sation can be. Perhaps the memory which will 
live longest with the visitors was the friendli- 
ness and the boundless hospitality, official and 


OF THE 


Mr. CaMeron, JUN., AND 
Mrs. CAMERON, WITH Mr. 
J. Prxe. 


organisation of the tour of Poland carried out 
in conjunction with the Polish Foundrymen’s 
Association. 


CONGRESS WORKS VISITS 
The following are some brief notes of the prin- 
cipal features of the various works which were 
visited during the period of the Congress. 


Lilpop, Rau and Loewenstein, Warsaw 
This company produces railway coaches and 
other railway plant, Diesel engines, motor-cars 
and a wide variety of general machinery. The 
employees number about 3,500 to 4,000, of whom 
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dolomite lining and brick roof, and three cupolas. 
The company uses a synthetic pig-iron produced 
in its own foundry by melting in the cupola 
and desulphurising, superheating and refining in 
the electric furnace, after which the metal is 
poured into chilled moulds. Such metal gives 
a fine structure and is particularly suitable for 
making locomotive cylinders, which are produced 
extensively in this foundry. Moulding is carried 
out on conventional lines and for small repetition 
work, snap-flask moulding is employed exten- 
sively. 

Some 40 patternmakers are engaged in a 
well-equipped patternshop, and particular atten- 
tion is paid to pattern storage and recording. 
Each pattern record card contains not only par- 
ticulars of the pattern and core-boxes but also 
« record of the moulding and coremaking opera- 
tions illustrated by a sketch. Although the 
quantities from any given pattern are not suffi- 
cientiy large to justify mechanisation, consider- 
able use is made of mechanical aids for moulding, 
sand preparation and handling, and _ technicai 
control is exercised thiough a_ well-furnished 
laboratory. The general impression was that of 
a well-equipped and _ intelligently managed 
foundry. 


The State Engineering Works at Ursus 


The factory is one of a number of works 
owned by the government and producing not 
only the usual products of an arsenal, but also 
a wide variety of engineering manufactures in- 
cluding motor-cars. The factory which was 
visited is at Ursus, a few miles from Warsaw, 
and is the metallurgical works, being engaged 
in the manufacture of the parts required for the 
various engineering products. The works include 
foundries, ferrous and _ non-ferrous, forges, 
stamping shop and shops for the manufacture of 
welded parts. 

The aluminium foundry is particularly note- 
worthy and is laid out for the production of a 
considerable output of castings on a repetition 
basis, both sand castings and die-castings being 
produced. Automobile castings of large dimen- 
sions are produced as gravity die-castings and 


SoME CONGRESS SNAPSHOTS. 


Left: Mr. John Shaw (Southsea) in conversation with Dr. Jungbluth (Essen). 


Mr. C. 


with his wife. 


Centre: 


Gierdziejewski (President of the Congress) faces brilliant sunshine (and the camera) 
Right: Mrs. Gierdziejewski with Miss Schwietzke (daughter of Mr. P. 


Schwietzke, the President of the International Committee of Foundry Technical Associations). 


(Photographs cn this and facing page by courtesy of T. Makemson.) 


500 are engaged in the foundry departments. 
The steel and iron foundry produces castings fo1 
the company’s own manufactures and also for 
outside customers, including the army, navy and 
air force. 

The melting plant includes a 5-ton Brown- 
Boveri electric furnace of the Heroult type with 


the general equipment and methods in this alu- 
minium foundry are of the most modern charac- 
ter. The use of cores for the complete produc- 
tion of castings is practised extensively in this 
plant, and as would be expected modern sand- 
preparing plant and modern drying stoves with 
pyrometric control are installed. 
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The laboratories are extensive and particularly 
well equipped for both routine and investiga- 
tion work. 


The Starachowice Company 

The works and mines of the Starachowice Com- 
pany are situated about midway between 
Warsaw and Cracow, in the small town of Stara- 
chowice. The company is self-contained, owning 
its own mines and producing pig-iron in its own 
blast furnace. There is an open-hearth steel 
plant, but the visit was devoted mainly to the 
foundries, which produce a _ large variety of 
work ranging from castings for domestic mincing 
machines (which are made in large quantities) 
and radiator castings to large castings for rail- 
way and mining work. The regular lines of pro- 
duction include castings in iron, carbon steel 
and manganese steel. 

The melting plant includes two electric fur- 
naces of the are type and a 300-kilo high-fre- 
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1906 the works came into the possession of a 
Vienna company, and passed to the present com- 
pany in 1923. Like other companies whose 
plants were visited, this firm owns extensive 
mineral rights. The products include cast-iron 
gas and water pipes, economiser tubes, special 
pipes and water and gas main accessories, builders’ 
castings, railway castings and castings for 
general engineering purposes, the latter group 
including castings up to 15 tons. The annual 
output is 33,000 tons, and the employees number 
about 630. 

The pipe foundry was extended a few years 
ago, and is.equipped with two cupolas of 6 tons 
per hr. capacity each, and one with a capacity 
of 10 tons per hr. Pipes are moulded vertically 
in sand by the Ardelt system, and the moulds 
are dried by producer gas. The general foundry 
has three cupolas, each of 4 tons per hr. capacity, 
and one with a capacity of 30 ewts. per hr. 
There are eight Zimmerman  compressed-air 


An INTERNATIONAL GROUP IN SMILING Moop. 
Left to right: Mrs. Geilenkirchen (Germany); Mrs. C. Gierdziejewski (Poland); Mr. Paul 
Schwietzke (Germany); Mrs. Hobbs (South Africa); Mr. F. W. G. Hobbs; Mr. D. A. H. 
Spring (Australia); Miss Schwietzke and Mrs. Schwietzke; and Mr. V. Delport (representing 
U.S.A.). 


quency furnace. Sand mixing is carried out in 
a special building equipped with up-to-date 
plant for mixing facing and oil sand, and a 
spacious fettling shop makes considerable use of 
pneumatic tools of the company’s own manu- 
facture. 

The Ostrowiec Company 

The works of the Ostrowiec Company are 
situated a few miles from Starachowice. This is 
also a self-contained concern which operates a 
blast furnace and steelworks. 

The foundry is a large and lofty building 
equipped with open-hearth furnaces for steel- 
making. The products include railway plant, 
large steel castings for a wide variety of applica- 
tions, and cast-iron rolls. A separate plant is 
operated for producing iron pipes, cast centri- 
fugally by the De Lavaud process. Three centri- 
fugal casting machines for this purpose are in 
operation. 


Wegierska Gorka Mining and Ironworks 
Company 
This company was founded exactly one hundred 
years ago by a landowner, Count Adam 
Wielopolski, who eventually sold his interests to 
the Archduke Karl Ludwig of Habsburg. In 


moulding machines, two hydraulic machines, and 
40 hand-operated machines. The brass foundry 
possesses three coke-fired natural draft furnaces, 
one of 100-lb. capacity, and two tilting furnaces 
of 200-Ib. and 400-lb. capacity respectively. The 
patternshop is new and_ particularly well 
equipped and free from dust, whilst the 
mechanical workshop contains a wide variety 
of machine tools of modern types. 


Although this works is old established it has 
been kept modern in its lay-out, its plant and 
its methods, and considerable extensions were in 
progress during the visit. The methods em- 
ployed for producing cast-iron pipes in this 
foundry have been partly superseded in many 
countries by centrifugal processes, but the reten- 
tion of the older methods at this works is due to 
a deliberate policy formulated in accordance with 
the special conditions prevailing (a large pro- 
portion of the output consists of pipes of large 
diameter, the maximum diameter being 4 ft.), 
and it is significant that the company produces 
over 50 per cent. of the cast-iron pipes manu- 
factured in Poland. Technical control is 
exercised through a_ well-equipped laboratory, 
and considerable attention is paid to welfare 
work among the employees and social services. 
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Lincoln Arc Welding 
Foundation 


AWARDS FOR PAPERS 


The Jury of Award of the James F. Lincoln 
Are Welding Foundation, Cleveland, Ohio, 
J.8.A., after judging thousands of Papers sub- 
mitted in the $200,000 Award Programme, made 
the Grand Award to Mr. and Mrs. A. E. Gibson, 
president and stockholder respectively of the 


Wellman Engineering Company, Cleveland, 
Ohio. The authors received jointly 13,941.33 


dollars for their Paper, which is described as an 
outstanding treatise on all the elements required 
to assure the business and technical success of 
all users of welding throughout industry. 

Two London entrants, Mr. Anant H. Pandya 
and Mr. R. J. Fowler, of Diagrid Structures, 
Limited, Horseferry House, London, received 
the Second Grand Award, 11,397.06 dollars being 
paid them jeintly for their Paper on ‘ All- 
Welded Grid Applied to Plane and Spatial 
Structures.”’ Ten other awards were made for 
Papers submitted to the Foundation by English 
authors, as follow :— 

Mr. E. F. Spanner, Spanner Thimble Tube 
Boilers, Limited, London. Awarded $1,322.82 
for Paper on ‘“ Welding Thimble Tube and 
Watertube Boilers.” 

Mr. Cyril Helsby, Brighton Marine & Palace 
Pier Company, London. Awarded $305.26 for 
Paper on Arc-Welded Pier.’ 

Mr. Arthur Kershaw, welding engineer, Butler 
Machine Tool Company, Limited, Halitax. 
Awarded $305.26 for Paper on ‘‘ Welded Design 
of a Single Housing Planer.’ 


Mr. R. Sherman, assistant to consulting 
engineer, Steel Ceilings, Limited, Hayes, 
Middlesex. Awarded $203.51. 


Mr. Henry P. Print, senior partner, Print 
Bros., Eynsham, Oxon. Awarded $203.51 for 
Paper on ‘‘ Wrought-iron Candlesticks.”’ 

Mr. E. Christie, welding instructor, Army 
Vocational Training Centre, Aldershot. Awarded 
$152.63 for Paper on ‘‘ Welded Desk and Seat 
Frames.”’ 

L. T. Duff, manager, Angell & Williams, 
Limited, London. Awarded $152.63 for Paper 
on ‘f Running a Job Shop Successfully.’’ 

Mr. Wm. H. Whittall and Mr. Frank N. 
Buxton, Henry Simon, Limited, Stockport. 
Awarded $152.63 jointly for Paper on “ Are- 
welded Vacuum Pump.” 

Mr. Thomas G. Grisenthwaite, The British 
Constructional Steelwork Association, London. 
Awarded $101.75 for Paper on ‘‘ All Welded 
Portal Frame Bridge.”’ 

Mr. Hugh B. Fergusson and Mr. Edward F. 
Burford, G. A. Harvey & Company, Blackheath, 
London. Awarded $101.75 jointly for Paper on 
All-Welded Economic Type Boiler.” 

The Foundation’s Award Programme, which 
began 18 months ago, was judged by 31 engin- 
eering authorities from leading American 
universities and colleges. 


Materials for Automobile Cylinders 


A Paper delivered to the Society of Automotive 
Engineers and printed in ‘‘ Automobile Engineer ° 
gives results from a series of investigations com- 
prising 46 actual tests, totalling about 12,000 hrs. 
The tests were made on “ wet cylinder sleeves,” 
there being usually four cylinders of the same 
material to each test. The materials tested varied 
from ordinary cast iron, through various sand-, 
chilled- and centrifugally-cast irons, electric-furnace 
iron, heat-treated and untreated alloy irons of 
various compositions, to imported nitrided cylinder 
sleeves of reputed 900 Brinell. The conclusion 
reached was that the best future material would be 
one that is fairly hard, highly non-corrosive, not 
excessively expensive, not particularly difficult to 
machine, takes a smooth surface from honing, wears 
to a smooth mirror-like surface, and is not detri- 
mental to pistons and rings. 
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Light Alloys 


in Foundry Practice: 
By A. ZULAUF, A.I.A.G., Neuhausen 


The question of the use of light alloys in 
foundry practice has already been repeatedly 
raised, but has never yet been thoroughly dis- 
cussed. Although the following remarks concern- 
ing this question are by no means claimed to be 
complete, it is intended to deal rather fully with 
at least the most important possible use, namely, 
for moulding boxes. 

It is common knowledge that for many years 
now moulding boxes have been made of alumi- 
nium, although until a few years ago, by alumi- 
nium was understood any alloy of aluminium 
with heavy metals, such as zinc, tin, copper and 
so forth. Such an undefinable alloy might acci- 
dentally satisfy the requirements expected of a 
moulding box or it might not. The latter was 
usually the case, and consequently the use of 
light alloys for this purpose fell into disrepute. 
With the growth of definitely standardised alumi- 
nium alloys during the past 10 years and the re- 
sulting considerable improvements in their physi- 
cal and chemical properties, the question of the 
use of light alloys for foundry practice in general 
and for moulding boxes in particular has again 
appeared, and there has been no lack of attempts 
to put it into practice. These practical attempts 
have met with varying degrees of success, and 
there has again been no lack of opinions for and 
against the use of light metal in foundry prac- 
tice. 

Severe Working Conditions 

Generally speaking, it must be stated that the 
conditions under which tools and machines are 
employed in the foundry are much more severe 
in regard to strength and wear than in any other 
engineering workshops. All the harmful in- 
fluences on the wear of materials, such as dust, 
steam, heat, moisture and gases, which in con- 
sequence of the nature of the work cannot be 
effectively prevented or even minimised by pro- 
tective means or by any other preventive 
measures, are combined in foundry practice. In 
addition to these natural influences, modern 
foundries largely employ unskilled workmen, who 
notwithstanding instructions and supervision, do 
not use their tools and machines with the same 
care and practical knowledge as, for example, a 
lathe operator uses the lathe in his charge. Con- 
sidered from these aspects, it is obvious that in 
foundry practice only the best and most suitable 
materials can be used for both tools and machines 
of all kinds. 

Following the introduction of moulding 
machines into foundry practice for the mass pro- 
duction of small and medium-sized castings, a 
prodigious change has taken place in foundries 
from the point of view of production and, more 
particularly, the workmen and rate of working. 
Skilled moulders form a very much smaller pro- 
portion of the total umber of men employed 
than they did only 30 years ago. It is obvious, 
in view of modern competition, that with this 
transition from hand moulding to machine 
moulding, every conceivable means of increasing 
production will be taken into consideration, and 
further improvements sought. To find means 
and methods for increasmng the production, with 
the same or even less physical strain on the work- 
man, is a problem which is nowadays of the 
greatest importance in, the entire field of 
engineering. 

In addition to the mechanisation of every 
conceivable working operation, the lifting and 
moving of loads by man power at the present 
rate of working plays such an enormous part, 
particularly in machine moulding with regard to 
fatigue, that it is worth while paying full con- 


* Translated f »m ‘“ Aluminium,” July, 1938. 


sideration to this important factor in comparing 
the present manufacturing cost of moulding 
boxes of light alloy or heavy metal and the effect 
in increasing the production. The fact that, for 
foundries producing large castings, the provision 
of light-alloy moulding boxes does not enter the 
question requires no further mention for the 
very reason that all these loads have to be moved 
by means of hoisting machinery in any case. 

In view of the present-day production figures 
in machine-moulding shops, the moulding box 
made from a suitable light-alloy affords such a 
considerable reduction in the physical effort ex- 
pended by the workman, in consequence of the 
light weight, that a corresponding increase in 
production can be anticipated. 

The question which now arises is why, in the 
view of the advantages so clearly in favour of 
light alloy, the latter has up till now been used 
to such a comparatively slight extent in mould- 
ing box construction. Hitherto, the increased 
use of light alloys for this purpose has been 
obstructed by the following causes :— 

(1) The supposed high cost. 

(2) Failures due to the use of unsuitable 
aluminium alloys. 

(3) Unsuitable or even wrong design of light- 
alloy moulding boxes. 

(4) Unsuitable or wrong casting methods for 
producing light-alloy moulding boxes. 

(5) General aversion of heavy-metal foun- 
dries to light metals. 


(1) Supposed High Cost 

Until now the erroneous opinion has been 
entertained in many places that present manu- 
facturing costs were too high, and this has 
deterred many foundries from using light alloys. 
The apparently high manufacturing costs are 
compensated, first by the lower specific gravity 
(23 to 3 times more box material than in the case 
of cast iron), further by the greatly increased 
output of the workman (20 to 25 per cent. has 
been definitely ascertained), and finally by the 
much lower cost of machining the boxes (50 to 60 
per cent.) in consequence of the higher speeds of 
the machine tools (milling, drilling, turning, 
etc.). In addition to these factors, when these 
light-alloy boxes become unserviceable, they have 
a much higher scrap value than cast-iron or 
steel-plate boxes. These reasons should suffice to 
compensate the high cost. 


(2) Use of Unsuitable Alloys 

As stated above, previous failures were mainly 
attributable to the use of unsuitable aluminium 
alloys. Unfortunately, the erroneous opinion 
still prevails in many foundries that any poor 
grade of iron or spare iron is quite suitable for 
making moulding boxes, the view being that the 
latter are, after all, only the foundry’s own 
equipment. The fact that this policy is very 
soon bitterly regretted will have been the experi- 
ence of many foundrymen who, after costly ex- 
perience, have devoted their study and observa- 
tion to this problem. This applies to a still 
greater extent to light-alloy boxes, and ex- 
haustive systematic experiments have now shown 
that in practice only the best hardenable copper- 
free aluminium alloys of the Al-Mg-Si category 
are suitable for this purpose. 

Cases are known where light-alloy boxes made 
from such an alloy have given entirely satis- 
factory service under the severest conditions for 
more than five years. After five years’ use, the 
boxes did not exhibit any appreciable corrosion 
or fractures either of the cross-bars or the sides, 
and deformations which were originally feared, 
particularly when used with jar-ramming 
machines, were non-existent. Even when used 
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for dry-sand casting, such boxes did not exhibit 
any disadvantages in comparison with cast-iron 
or pressed steel boxes. On the contrary, when 
suitable alloys were used, there was no evidence 
of any corrosion whatsoever, although in the case 
oi cast-iron and _ pressed-steel boxes a thick 
layer of rust was observed after even only a 
short time. A considerable advantage of light- 
alloy boxes made from suitable alloys over cast- 
iron boxes is that if any fractures do occur. the 
light-alloy boxes can be repaired by welding 
and rendered serviceable again at little cost. 


(3) Poor Design of Boxes 

The considerable improvements in the physical 
properties of aluminium alloys have in general 
had a revolutionary repercussion on light-alloy 
assemblies, and this is also wholly true of the 
design of moulding boxes, in regard to both form 
and dimensions. Heat-treatable aluminium 
alloys with their high tensile strength and 
excellent resistance to chemical influences being 
now available, the boxes may also be made of 
correspondingly light and expedient design with- 
out incurring the risk of premature wear. The 
manner in which such boxes are constructed 
must be decided in each particular case, and 
with regard to such questions it is advisable to 
obtain the advice of experts in light-alloy design 
who will be able to give adequate guidance. 


(4) Wrong Casting Methods 

Even though, as stated above, suitable alumi- 
nium alloys are available, the life of moulding 
boxes is largely, if not wholly, dependent upon 
the casting technique employed for their produc- 
tion. The maximum strength values and the best 
resistance to chemical influences are only 
attained by suitable casting methods and subse- 
quent heat-treatment. These two factors must 
be utilised for controlling the structure during 
solidification and during the heat-treatment, so 
as to secure the optimum properties for the 
moulding-box material. The method of accom- 
plishing this depends upon the alloy employed. 


Recommended Procedure 
The following casting methods, which have 
given good results, are recommended for making 
moulding boxes according to the nature of the 
alloy employed :— 


(a) Chill casting (metallic outer mould and 
metallic core). 

(b) Combined chill and sand casting (metal- 
lic outer mould and sand core). 

(c) Sand casting with ample use of chills. 


Which of the above methods is employed de- 
pends upon the alloy used, the shape of the box 
and the number of boxes to be produced, and 
this must be examined in each particular case 
from both technical and economical points of 
view. If boxes of different heights, but of the 
same plan, are to be made, the metallic moulds 
may be made in a plurality of parts at relatively 
little cost, so that any height of box required 
can be obtained by a suitable combination of the 
yarious parts (metallic outer mould and core). 

The construction of metallic moulds cannot 
be dealt with fully in the scope of this article, 
but regarding this important question, it is 
advisable, particularly for foundries who are not 
very familiar with the peculiarities of die-making 
snd chill casting, to resort to the firms manufac- 
turing the aluminium alloys to be used. These 
firms have at their disposal a staff of experienced 
technicians whose advice will gladly be made 
available in the interests of promoting the use of 
light alloys in foundry practice. The fact that 
the proper melting of the metal and the use of 
suitable mould materials (moulding sand for 
green-sand casting) are of great importance in 
all casting methods for the production of light- 
alloy moulding boxes can be assumed to be well 
known. Should there be any doubt concerning 
these questions, technicians should be asked to 
give advice and, if necessary, practical demon- 
strations. 

(Concluded on page 240.) 
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Russell’s Foundries at Leicester Revisited new 
TWO NEW MOULDING SHOPS BEING OPERATED 
By VINCENT C. FAULKNER 


It is often more interesting to learn of the 
development of a works, of which a previous 
description is available, than to read about an 
industrial enterprise for the first time. This is 
jue to the evidence which is thus provided of 
the successes or failures of the plants and 
methods with the passage of time. Primarily, 
if static conditions are established, it is no 
compliment to the management; if, on the other 
hand, serious extensions have been undertaken, 
it is good evidence that the earlier steps taken 
were wise ones. Into the latter category enters 
the firm of S. Russell & Sons, Limited, of 
Leicester. In 1933 a detailed description* was 
given of their works both at Bath Lane and 
at Bonchurch Street. These two works are 
situated on the opposite sides of the River Soar, 
probably a distance of half-a-mile separating 
them, and both of them have been materially 
extended during the past five years. 

The central direction of the business still 
remains at Bath Lane, and adjoining property 
has been acquired, the acquisition being piece- 
meal, because included in it was a group of 
swimming and other types of baths, and it was 
the intention of the Leicester City Council to 
construct a new establishment on the site of 
a disused factory by the side of the Jewry Wall. 
When excavations were started, however, it was 
discovered to be the site of a Roman Forum 
which, quite naturally, it was wished to preserve 
as an ancient monument. Centrally situated, 
but constructed about two hundred years later, 
are the remains of a Roman bathing establish- 
ment. This caused some delay in the putting 
into operation of the Corporation’s plans, with 
the result that the firm is not yet in full 
possession of all the property that has been 
acquired. However, sufficient has become avail- 
able to allow of the construction of the new 
‘* South Foundry ”’ and, in a very suitable room 
in the caretaker’s house, a mechanical-testing 
room. Here a Macklow-Smith universal machine 
has recently been installed, which is capable of 
dealing with the tensile, compression and trans- 
verse testing of the standardised sizes of bars. 


Developments at Bath Lane 


The South Foundry is virtually, but not quite, 
in the same straight line as the North Foundry 
erected in 1900, but when the South Foundry is 
completed by. extending it over the site of the 
original and oldest part of the foundries, there 
will be a total length of 280 feet to the bend 
and then a further straight run of 150 feet. 
The new shop, which is 24 ft. high to the eaves, 
is devoted to the production of high-duty and 


alloy cast irons, such as Ni-Resist and Ni- 
Tensyl, in which materials this company has 
specialised ever since their inception. Metal 


is brought down in a l-ton capacity Stein & 
Atkinson oil-fired rotary furnace. In this instal- 
lation, oil is pumped to a large-capacity vat 
direct from the delivery tank lorries, and feeds 
by gravity to the burner. As is usual in these 
installations, a heating element is placed before 
the oil burner, and in other respects it is pretty 
well standard. Originally, however, the exhaust 
elbow was designed to be handled, by the crane, 
but it now conforms to standard practice and is 
mounted on wheels. The charger is of the 
halanced-suspension type and is hand operated 
as to forward and rotating movements, all run- 
ning on ball bearings. It is the type which will 
probably be standardised for future installations. 


* “The Foundry of Measr:. S. Russell & Sons, Limited,” by 
Vv. C. Faulkner, Founpry TRADE JOURNAL, April 20, 1933, 
p. 281 seg. 


For the spare body, provision has been made for 
constant and continual warming by the instal- 
lation of a gas-jet fixture. Owing to the high 
temperatures used for alloy cast iron the life of 
the lining is only about 120 heats. 

Metal handling is effected by both monorail 
and light railway, and connection is thereby 
made with the North Foundry. In the latter, 
there are two cupolas by the Constructional En- 
gineering Company, one of 3 tons and one of 
4 tons per hr. capacity, and metal from these 
can likewise be transferred. 

These two foundries have a common sand- 
preparing plant housed in a separate building. 
It consists of a 6-ft. dia. pan standard August- 
Simpson intensive mixer, which is bucket-loaded. 
The mixed material passes through an aerator to 
fill containers, which are handled by a _petrol- 
operated lift-truck and the cranes. An interest- 
ing system is in vogue for the handling of coal- 
dust. The lorries back into a position adjacent 


shop has not altered materially from the form 
given to it initially, except that the position 
originally occupied by the sand-preparing plant 
is now given over to core-making. The sand- 
drying arrangement originally installed proved 
a failure owing to the cracking of cast-iron plates 
and the infiltration of sand into the flues. Ad- 
vantage of the existence of these flues has been 
taken to create further core-drying capacity. 
The new stoves are designed to take racks of 
welded construction and so constructed that the 
spacing of the trays can easily be adjusted to 
take care of varying sizes of cores. They are 
handled in and out of the stove by a lift-truck 
made by Messrs. Collis which carries a lock that 
a London taxi-driver would envy! Near to this 
core shop a blacking spraying plant is being 
constructed. 

Prolonged experiments have been made in this 
shop with moulding boxes made from Ni-Tensyl 
iron, and the results so far obtained have been 
exceptionally favourable. The boxes are about 
4 ft. by 2 ft., and are of light section to keep 
down the weight for the moulding machines. 
They are frame boxes with loose grids, and are 
used for dry-sand work on jolt machines. Thus 
the conditions, particularly at the shake-out, 


Fig. 1.—A View THE Soutu Founpry or 8. Russert & Sons, Limirep, Leicester. 


to the bins and a sheet-steel ramp has been 
erected. The sacks are pulled up to the ramp 
and are filled into one of three bins according to 
grade. The bins are emptied from the base 
inside the sand-preparing plant. 

The final feature which is outstanding at Bath 
Lane is the spark-arrester attachment to the 
cupolas. After five working weeks, dust precipi- 
tation was confined to a relatively small area 
immediately at the back of the melting plant. 
The construction of the attachment is shown in 
Fig. 3, and the objects achieved can be sum- 
marised as follow :—(1) Adequate working room 
for maintenance purposes; (2) proper protection 
of the ironwork, and (3) long life due to the use 
of high-grade refractory materials. 

The management of the firm is justly proud of 
its cupola practice and, by using iron bricks 
and ring support for the bricks, a life of seven 
years is considered normal for the lining. For 
all the cupola installations, recourse is made to 
fans carried on a platform suspended from 
heneath the staging. 


are very severe, so that ordinary cast-iron boxes 
had to be patched frequently, with consequent 
loss of accuracy in the jig-drilled pin-holes. 
Using Ni-Tensyl iron the rigidity of cast iron is 
retained associated with excellent shock-resisting 
properties and high mechanical strength. 


The Repton Street Foundry 

In 1933, at the side of the Bonchurch Street 
Foundry was a piece of waste land belonging to 
the cempany, but between it and the foundry 
buildings was a well-made road, as the ground 
had been prepared for a housing estate. This 
ground has now been covered by the Repton 
Street Foundry, and for some distance the road- 
way has been roofed in. The lay-out of this 
shop is shown in Fig. 4, and its general ap- 
pearance in Fig. 5. The fundamental prin- 
ciple underlying the operation of this shop 
is the manufacture of castings essentially suitable 
for making by the Sandslinger. The buildings are 
250 ft. long by 50 ft. wide and 24 ft. to the 
eaves. This last dimension is thought by the 
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writer to be the minimum figure that should 
nowadays be used. A good deal of corrugated 
asbestos has been used in its construction, but 
warning notices of recent fatal accidents placed 
on appropriate placards act as a deterrent to 
foolhardy individuals. The general lay-out has 


Fig. 2. 


been to place the fettling shop at the Repton 
Street end, the Sandslinger on the right-hand 
side, the mould-drying stoves by the river bound- 
ary, and the sand plant and cupolas on the 
left. Owing to the impossibility of having lean-to 
buildings on either side, the lay-out has been 
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Fic, 3.—DIAGRAM SHOWING SPARK-ARRESTER 
ATTACHMENT FITTED TO THE CUPOLAS OF 
S. Russet, & Sons. 


marred somewhat by having the drying stoves 
at the end. A rectangular lay-out for many 
types of foundries is not ideal. 


Heating and Ventilating 
The ventilation of this foundry is in every 
way adequate. It has been effected by installing 
thirteen Robertson ventilators along the roof, 
whilst along the side walls are numerous 
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shuttered openings, as is shown in Fig. 5. Only 
the fettling shop is heated by a central instal- 
lation, which also warms the receiving office and 
a small pattern repair shop on a mezzanine floor, 
over which is housed a pattern stores. _ Paren- 
thetically, it should be mentioned that a central 
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pattern store is now being constructed in what 
was the foundry of Samuel Pegg & Sons, in 
Ruding Street, a property recently taken over 
by the Russell concern. 


Handling Facilities 
Raw materials reach the works by lorry and are 
unloaded in the covered roadway between the 
two works. Sand is filled directly into the bins, 
whilst coal-dust is daily filled from the top of 
these bins into sheet steel hoppers. The open- 
ings to the bins are shuttered to prevent drafty 
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Melting Plant 

In ‘the new shop only one cupola has been in- 
stalled, because in case of emergency metal can 
be brought in from or taken to the Bonchurch 
Street shop. The cupola is of the six-tuyere type 
made by the Constructional Engineering Com- 
pany, and melts 34 tons per hour. Throughout 
the whole of the Russell organisation, this type 
of cupola has been chosen, because the tuyere 
arrangement facilitates the separation of charges, 
and the lines of business undertaken demand the 
tapping each day of several grades of iron to 
controlled composition. The six-tuyere arrange- 
ment affords the requisite elasticity in control. 


Sard Preparation 


Quite near to the sand bins is a 6-ft. diameter 
standard Pneulec sand mixer of the bucket- 
loading type, complete with an aerator at the 
exit. Before any floor sand enters the charging 
hopper it is put through a combination power- 
driven, horizontal tubular sieve, and a magnetic 
separator—a piece of standard plant by August’s, 
Limited. The facing sand is loaded into con- 
tainers, which are crane-handled to the moulding 
stations. Special wheeled bogies handle the sand 
to the Bonchurch Street Foundry across the 
private road. Core sand is prepared in a Rotoil 
mixer, and the silver sand used is dried in a 
Foundry and Engineering Works plant, modified 
to incorporate a Ni-Resist plate where it catches 
the heat. It is convenient to interpolate here 
that the blacking supplies are drawn from a tub 
situated in the covered roadway, between the 
two works. The contents of this tub are kept 
constantly in motion by an electrically-driven 
impeller. Backing sand is treated by the regu- 
lar use of the Royer. 


Moulding Methods 


Practically all the patterns used in _ this 
foundry are of the split variety. There are a few 
regular lines, such as milling machine columns 
and knees, and automatic sawing machine-tool 
parts, where the patterns need never—except for 
repairs—leave the foundry. These patterns are 
laid out along the working place of the Sand- 
slinger, and the boxes are brought by crane, 
which also turns over the rammed-up boxes, 
strips the patterns, and loads the boxes on to 
the stove bogies. The Sandslinger has special 
characteristics, inasmuch as it is mounted upon, 


conditions in winter. Farther along, the raw but not integral with, an electrically driven 
materials for the cupola are handled in the truck. It is push-button controlled by six con- 
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usual way, a hoist serving the cupola staging. 
The castings leave by an exit adjacent to the 
main road. There are two 12-ton Morris cranes 
operating on d.c. current to give gentle, progres- 
sive motion for stripping patterns from moulds, 
and in the fettling shop there is a floor-operated 
crane of 5 tons capacity. This latter type makes 
a better appeal on paper than in reality, as quite 
often it is difficult for the operator to see exactly 
what he is doing. Yet, where a crane is not in 
constant use, such a system must save labour. 


tacts situated near the handles used for actuat- 
ing the impeller head. Two of these buttons 
control the movement of the truck. 


Drying Stoves 


In the Repton Street Foundry there are five 
drying steves, the end ones being 16 ft. deep by 
8 ft. 4 in. wide by 8 ft. high, and the central 
one 10 ft. wide. A description of this type was 
printed in the article previously referred to, and 
it only remains to add that they are coke fired 
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and provided with an automatic time-limit 
switch for cutting off the forced draft at a pre- 
determined time. Unlike the stoves in the other 
shops, the new installation is furnished with a 
40-ft. high chimney, and the draft is such that 
it has been found unnecessary to use any forced 
draft. 

For the actuation of the bogies in and out of 
the furnace, a ratchet system has been used. 
This is reasonably successful, providing that 
adequate care is given to lubrication and to main- 
tenance. The snatch block method is good, pro- 
viding really heavy foundations are made _ to 
anchor the chains and a particularly powerful 
crane is available. The load placed upon cranes 
performing this operation is often greatly in 
excess of anticipated figures, due to the effect of 
heat upon the bearings. Probably the installa- 
tion of a ball-pathway is amongst the easiest 
solutions to this problem. 


Welfare and Safety 
In addition to his duties in looking after 
general welfare and athletic activities, a safety- 
first officer who has recently been appointed takes 
responsibility for seeing that full compliance is 
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Zinc Die-Casting Alloys 


INFLUENCE OF ALLOYING CONSTTIUVENTS 


Mr. E. T. Ricwarps, writing in a recent issue 
of ‘* Die Giesserei,’’ deals with the influence of 
alloying constituents used in zinc die-casting 
alloys on the properties of these materials. The 
following is an abstract of the author’s remarks, 

In the production of die-castings, consisting 
of zine as the basic metal, in Germany and some 
other countries, from 3 to 5 per cent. aluminium 
and from 2.5 to 4 per cent. copper are added. 
The suitability of these alloys for die-casting 
depends in a high degree on the purity of the 
metals employed in their production. This 
knowledge, combined with the possibility of pro- 
ducing practically pure metals, has permitted a 
technical superiority to be achieved for this 
group of alloys. Compared with zinc-base alloys 
containing from 5 to 9 per cent. tin, 3 to 4 per 
cent. copper, and 0.01 per cent. aluminium, 
modern Zn-Al-Cu alloys produced from pure 
metals have a considerable advantage. The 
zine used should be 99.95 per cent. pure; if, 
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made with all the provisions of the Factories 
Act. Especially does he supervise all hoists and 
lifting tackle. 


Conclusions 


From the above, it will be clear that during 
the past five years it has been established that 
the developments previously recorded were of 
such a nature that sound progress has been 
recorded. This progress has evidenced itself by 
the creation of two entirely new foundries, in- 
creased employment of labour, a wide expansion 
of the high-duty iron section of their business 
and the consolidation of the ‘‘ Machine-tool 
Saw ’’ business. Continuous efforts are made 
not only to maintain, but to enhance, the high 
reputation the firm has earned for the quality 
of its castings. Research is constantly in pro- 
gress and records are made of teeming speeds 
utilised for casting up the more important 
machine-tool components, as well as all the usual 
tests now undertaken in modern foundry 
practice. 

The author wishes to acknowledge with sincere 
thanks the help accorded to him in preparation 
of this article by Mr. S. H. Russell (Past-Presi- 
dent of the Institute of British Foundrymen) 
and Mr. P. A. Russell, B.Sc. 


Repton Street Founpry. 


for certain reasons, a less pure zinc of, say, 
99.90 per cent. is used for these alloys, the 
products are satisfactory only if a small addition 
of pure magnesium is made. In no case must 
the lead content of the zinc exceed 0.02 to 0.03 
per cent. 


Aluminium Additions 

Originally, the aluminium addition was made 
to improve the mechanical properties of the 
alloys when added in suitable quantity, by re- 
ducing the grain size. A further advantage of 
aluminium in this group of alloys is that it 
improves the casting properties by increasing the 
flowing power and promoting the filling of the 
moulds. Yet another advantage is that a suit- 
able addition of aluminium tends to suppress 
the taking up of iron by these alloys, or limit 
the quantity to a mere fraction of that taken 
up by the same alloy containing no aluminium. 
Moreover, the iron taken up in the manufacture 
of the alloys is largely combined with the 
aluminium, which combination rises to the 
surface of the molten product and is easily 
removed. 

The optimum addition of aluminium depends 
on the copper content. As in most alloys, the 
influence of individual alloying constituents is 
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affected by the simultaneous presence of other 
alloying constituents. With the copper-contain- 
ing zinc-base alloys, the optimum aluminium 
addition range may be widened from about 3.3 
to 5 per cent., although the best average pro- 
perties are obtained by an addition of about 
4 per cent. With alloys lower in copper content, 
the optimum range is from 3.3 to 4.25 per cent. 
aluminium, with the best average results at 4.1 
per cent. With the copper-free alloys of this 
group, the optimum range can be varied from 
3.9 to 4.2 per cent. 


Copper Additions 

The advantages given by the copper addition 
to these alloys are as follow: (1) With an addi- 
tion of 1.25 to 1.50 per cent. of copper, the 
casting properties are considerably improved ; 
some small improvement may be obtained by 
increasing the copper to 2 per cent., while no 
marked influence, either favourable or otherwise, 
is obtained by exceeding that percentage. (2) 
Through the copper addition the external and 
inter-crystalline corrosion is considerably di- 
minished, and 1.25 to 1.50 per cent. copper 
suffices to produce the optimum corrosion resist- 
ance. (3) The addition of copper increases the 
tensile strength and hardness of zine die-casting 
alloys in this group, and indeed, these values 
increase up to 3.5 to 4 per cent. copper addition. 
A further important advantage from the copper 
addition is that the high tensile strength (up to 
18.4 to 19.5 tons per sq. in.) is largely retained 
after several years’ ageing, while in the low- 
copper or copper-free alloys of the group,. the 
initial strength declines appreciably with age. 
An alloy of this type, with 4 per cent. aluminium 
and 1.25 per cent. copper content, has an initial 
tensile strength of about 18.4 tons per sq. in.’; 
after one year this value has fallen to about 16.2 
tons, and after two years to 15.5 tons per sq. in. 


Copper-free Alloy 

In the case of the copper-free alloys of the 
group, the original tensile strength of about 
17.2 tons per sq. in. falls to about 15.3 tons after 
one year, and to about 14.6 tons per sq. in. after 
two years. On the other hand, the copper addi- 
tion tends to diminish the impact strength, and 
the diminution increases with age in a consider- 
ably greater degree than in the low-copper or 
copper-free alloys. The original impact strength 
of an alloy of the group with 4 per cent. 
aluminium, and 3 per cent, copper is about 17.8 
to 18.4 tons per sq. in.; after a year it has 
decreased to about 12.1 to 12.7 tons, and after 
two years to about 9.5 tons per sq. in. 

With a copper content of 1.25 per cent. only, 
the impact strength changes scarcely at all after 
two or three years, although from that time 
onwards it gradually decreases, but much more 
slowly than in alloys with 3 per cent. copper. 

Alloys of the group containing no copper 
behave similarly, but after three to four years’ 
ageing they still retain a higher impact strength 
than alloys with 1 per cent. copper. After three 
years’ ageing, the alloys with 3 per cent. copper 
have an impact strength of 6.3 to 7.6 tons per 
sq. in., while that of alloys with 1.25 per cent. 
copper after three years’ ageing will have an 
impact strength round 17.1 to 17.8 tons, and 
alloys without copper one of 19.0 to 19.7 tons 
per sq. in. 

From the above data it is seen that in this 
group of casting alloys the aluminium addition 
in the high-copper alloys is limited in usefulness 
to 3.5 to 5 per cent. In the low-copper alloys 
the limit is 3.5 to 4.1 per cent. The copper addi- 
tion is governed by the purpose for which the 
alloy is to be used. Where high impact strength 
is demanded and resistance to corrosion is less 
important, it is advantageous to employ a 
copper-free alloy, in which an addition of about 
0.08 per cent. magnesium increases the resist- 
ance to inter-crystalline corrosion. A further 
important advantage of the copper-free alloys is 
the practical dimensional stability, which, in a 

(Concluded on page 240.) 
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Control in Non-Ferrous 


Practice’ 


By G. K. EGGLESTON 


Introduction 

The object of this paper is to present an intro- 
duction to sand control for those who are not 
familiar with the principles upon which this 
work has been based. The information used has 
been obtained from A.F.A. papers previously 
published and the writer’s personal experiences. 
The first foundry was operated in the United 
States some 165 years ago and moulding sand 
has been an ever-present problem from that day 
to this. 

In the last 40 years numerous foundries realis- 
ing the advantages of maintaining a uniform 
quality of moulding sand developed means of 
obtaining this control over their sand.  Un- 
fortunately, each foundry had developed a 
different method of testing and it was almost 
impossible to compare the results of one foundry 
with those of another. 

The A.F.A. realising the benefits the industry 
could derive from the control and development 
of its moulding sands appointed a committee in 
December, 1921, to investigate all the methods 
of testing available and to recommend standard 
methods of testing. This committee’s report, 
presented at the 1923 Convention, recommended 
testing sand for bonding or cohesiveness, per- 
meability and fineness, with the equipment and 
procedure for making the tests. 

The bonding test was intended to measure the 
strength of the sand as moulded. The original 
test has been revised and results are now ex- 
pressed in lbs. per sq. in. in compression on 
a specimen of definite size and amount of 
ramming. This specimen can also be tested in 
tension. 

The permeability is a measure of the venting 
properties of the sand. The figures used to 
designate permeability refer to the quantity of 
air passing through a sample in a given time 
under a fixed pressure. 

The fineness tests consist of removing the clay 
substance by a washing and decanting method 
and then screening the clay-free grains through 
a series of sieves. The A.F.A. uses the United 
States Bureau of Standards sieves of 6, 12, 20, 
30. 40, 50, 100, 140, 200 and 270 mesh. Start- 
ing with the 270 mesh sieve, having an opening 
of 0.053 mm., the opening in each succeeding 
sieve is the /2 or 1.41 times larger, which 
doubles the size of the opening in every second 
sieve. 

From this screening the percentage of each 
size grain can be obtained, and by a simple 
calculation the average grain size can be deter- 
mined. The loss of weight during the washing 
is taken as the clay content of the sand. The 
method of determining moisture and _ taking 
samples was also outlined. 

Since the original report, 15 years ago, much 
has been done to simplify and speed up the 
testing procedure; that which took at one time 
several hours can now be accomplished in a 
matter of minutes. Also, other tests have been 
developed, some of which have been adopted as 
standard, others only as_ tentative. Among 
these new tests are the ‘‘ sintering test ’’ that 
determines the fusion point of the sand, also the 
‘“ baked hardness test’? which gives an indica- 
tion of the strength of the sand after being 
dried out by the hot metal. 

At the same time the standard tests were 
being developed, a survey of moulding sand 
deposits was begun covering not only all the 
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known deposits but any sand deposit that showed 
any resemblance to a moulding sand. The 
greater part of these samples were collected by 
State Geological Departments and_ various 
colleges and universities. 

Prior to this survey, most of the non-ferrous 
sand was produced in the State of New York 
and in some cases shipped nearly 3,000 miles. 
The result of this survey was instrumental in 
the development of sand pits much closer to 
the consumer. In some cases this cut the cost 
of sand nearly in half due to the saving in 
transportation charges. 

Every sand producer had his own system of 
grading sands, so if one were to order a No. 1 
sand from three different producers, chances 
were one would receive three entirely different 
sands. In fact, if one bought two shipments 
from the same producer they might be quite 
Grain size 
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different. This condition has been very greatly 
improved as the A.F.A. has graded sands 
according to the grain size and clay content; 
while this does cover all the variables in sands 
as will be shown later in the Paper, it is a 
decided improvement and work is now being 
carried on to make the grading more accurate. 
Some producers are selling sand on a definite 
specification as to grain size, permeability, and 
clay content. This has all been made possible 
through the standard methods of testing and 
grading of sands together with excellent co- 
operation existing between the A.IF*.A. sand pro- 
ducers and consumers. 


Geological History of Sands 

In tracing the geological history of moulding 
sand, we find that it is generally believed that 
the basic rock or material of the earth was 
granite, and the surface of the earth as it is 
known to-day, is some modified form of granite. 
The principal minerals in granite are quartz, 
feldspar and mica. The quartz, more commonly 
known as silica, is by far the hardest of these 
minerals, and when subjected to abrasion or 
impact, is not easily broken or splintered, 
whereas the feldspar and mica, which are alu- 
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minium silicates containing some potassium, 
sodium, magnesium or calcium, are rather soft 
and easily reduced to a very fine state. As this 
granite was slowly eroded away by the elements, 
principally water in the form of rivers, the feld- 
spar and mica were readily ground to very fine 
particles by the harder grains of quartz and 
fragments of granite that were being carried 
along by the rushing water. 

When such a river reached a Jake, the velocity 
of the water would be gradually decreased, caus- 
ing the larger particles (which would be mostly 
quartz grains) to settle out. This would con- 
tinue on a graduated scale until the last to settle 
out would be farthest from the mouth of the 
river. When such a prehistoric lake finally dried 
up, the centre would, most likely, be a deposit of 
clay, and as one proceeds towards what was the 
river mouth, the percentage of clay will decrease, 
more and more quartz grains will appear, and at 
some spot a desirable combination of quartz 
grains and clay to make a moulding sand might 
be found. No doubt there would be more 
deposits of moulding sand available if it were 
not for the fact that the finely ground feldspar 
and mica must be subjected to exactly the right 
conditions or the chemical processes necessary to 
transform them into clay will not take place. 


Grain Distribution 
The great number and types of moulding sands 
on the market seem quite confusing at times, but 
the reasons for this are obvious. Among the 
principal reasons the following may be cited: 
The original source of the granite; the dis- 
tance it was carried; the speed of the river; the 
size and shape of lake in which it was deposited. 
All of these factors tend to vary the properties 
of the resultant sand. So, broadly speaking, 
the natural moulding sands can be considered to 
be made up of quartz grains, clay and moisture. 
The grains of the moulding sand contro! two 
important properties: first, permeability, and 

second, the finish of the castings. 


Sieve Test 

The average non-ferrous sand will consist of a 
mixture of grains varying from 40 mesh down to 
those passing through a 270-mesh sieve. 

If a sand be separated into its various grain 
sizes, it will be found that equal weights of 
each size will have equal volumes. This is, of 
course, assuming that the different sizes are of 
the same general shape and material. This being 
true, the percentage of voids will also be the 
same for all sizes, which is about 39 per cent. 
for round grains and 48 per cent. for angular 
ones. As the percentage of voids, or the volume 
of air passages, is the same for all sizes, one 
might deduce that the permeability for all sizes 
might be the same. Of course, this is not true, 
as can be seen from some test results listed in 
Table If. 


TaBLe I.—Relative Permeability of Sands of Varying 


Sizes. 
Mesh. — Per cent. Shape of 
dility. voids. grains. 
40 550 «39.2 | Round. 
50 341 | 44.2 Sub-angular. 
70 205 46.1 Angular. 
100 86 47.3 | 
140 54 48.4 
200 36 48.4 
270 26 47.8 
Through 270 7 | 47.8 


Grain Size and Permeability 

To study more closely the relationship ¢xist- 
ing between grains of different sizes, a series of 
lead shot was obtained having their diameters in 
the same ratio as the A.F.A. screens from 270 
mesh to 40 mesh. A special permeability machine 
of the orifice type was constructed and cali- 
brated to read in figures comparable to those of 
sand grains of the size the lead shot represented. 
The permeability of these shot is shown in 
Fig. 1. 

The analysis of the relationship between these 
grains of different sizes reveals that the surface 
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area of a given weight or volume of grains, 
varies inversely as the diameter, which means 
if two sizes are taken, such as the 270 mesh and 
140 mesh, the 270 mesh being half the diameter 
of the 140 mesh, will have twice the surface area. 
Also, the number of grains in a given volume 
varies inversely as the cube of the diameter; in 
other words, there would be eight times as many 
270 mesh grains as 140 mesh in a given volume. 

A study of the flow of air pipes does not leave 
much doubt that the reduction in permeability 
of the different sized grains is due to the varia- 
tion in the surface area. The relationship be- 
tween surface area, grain size and permeability 
is shown in Fig. 1. 

Up to now, only conditions where the percen- 
tage of voids are the same have been discussed. 
However, if the percentage of voids is reduced, 
it has the same effect as reducing the size of a 
pipe through which air is flowing, and when this 
is done the flow is very obviously reduced. A 
rather small drop in voids causes a relatively 
large drop in permeability. Fig. 2 shows the 
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PERMEABILITY OF A SAND WHEN THE SuR- 
FACE AREA IS HELD CONSTANT. 


results obtained by combining different grain 
sizes to hold the surface area constant while 
the percentage of voids has been varied. 


Combination of Grain Sizes and Permeability 


A sand usually consists of combination of grain 
sizes. It will be impossible to illustrate all the 
combinations which might occur. It is desired 
to show, however, some of the combinations which 
seem most important. Using 40 mesh grains with 
a permeability of 500 and adding to them 270 
mesh grains with a permeability of 40, up to 
about 30 per cent. of the 270 can be added 
without increasing the volume of the sample, as 
the smaller grains merely fill in the void spaces 
between the 40 mesh grains. Fig. 3 shows the 
effect on the permeability of combinations of 40 
and 270 mesh grains. ‘The very rapid drop in 
permeability with only a small percentage of 270 
grains, illustrates very clearly how a_ small 
amount of a fine material can greatly reduce the 
permeability of a normally open sand. It can 
also be seen that it might be very difficult to 
open up a fine sand by the addition of a coarser 
grain unless about 70 per cent. is added. This 
condition has proved true in practice in pre- 
vious times. It is interesting to note that a 
considerable amount of the permeability curve 
lies below that of the 270 mesh grains. 

Fig. 3 also shows the effect of adding 70, 140 
and 270 mesh grains to the 40 mesh. As the 
difference in the diameter of the two grain size 
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is reduced, the decrease in permeability is much 
less drastic for small additions of the smaller 
grains. It is desirable to have as fine a sand as 
possible for the sake of casting finish, and it 
appears one way of doing this and still keep 
the permeability high enough is to have as many 
grains as possible nearly the same size. The 
author’s specifications call for 75 per cent. 
of the grains to go on three adjacent sieves. 

Grain distribution has a very marked effect 
upon the casting surface. The larger the grain 
the rougher the surface. The closer a sand comes 
to containing grains of all one size, the more 
uniform the finish will be. It does not take 
many large grains mixed into a fine sand to spoil 
an otherwise good finish, and if finish is an im- 
portant consideration, the removal of coarse par- 
ticles of sand or metal should be given consider- 
zble thought. 

Clay Content 

Among the more important properties of a 
moulding sand that depend upon the clay content 
are green strength, which is the strength in the 
tempered or mouldable condition. It must be high 
enough to prevent the mould from deforming 
after being made. Dry strength is the strength 
of the sand after the moisture has been removed 
by baking at about 105 deg. C. This is im~- 
portant because the metal, upon flowing into the 
mould, dries the sand; if the strength is not high 
enough in this dried condition there is the possi- 
hility of washing sand into the casting. 

Durability.—Durability might be defined as 
the useful life of the sand and governed by 
the rapidity with which the clay deteriorates or 
burns out. 


Properties of Clay 

There are six or more different species of clay, 
each having separate and distinct properties, 
such as strength, either green or dry; fluidity, 
or the property to flow under pressure without 
breaking; rehydration, the ability to pick up 
moisture after being dried out’; transformation 
temperature, the temperature at which the clay 
undergoes a permanent change in composition, 
thereby losing its value as clay; fusion tempera- 
ture or the temperature at which the clay sub- 
stance melts or fuses. 

Strength.—Some species have about three 
times the strength of others, provided the clay 
particles are the same size in each case. The 
particle size must be taken into consideration 
as the strength and fluidity increase with a 
decrease in particle size. 

Rehydration and Durability.—The ability of 
some clays to rehydrate is destroyed at a tem- 
perature as low as 200 deg. C., whereas others 
can be heated to 535 deg. C. with very little 
detrimental effect. This property has a great 
bearing on the durability of a sand. A sand 
containing a clay which would be destroyed at 
200 deg. C. could not be expected to stand up 
very long, whereas a 535 deg. C. clay should 
give very good life. 

To make the situation more complicated, most 
sands contain two or more species, so that the 
resultant properties will be a combination of 
the properties of several species. 

For example, two sands were taken having 
the same total clay content. Each was heated 
to 325 deg. C. for two hours, then retempered 
and tested, heated to 650 deg. C. for two hours 
and again tested. One sample lost 45 per cent. 
of its strength after the 325 deg. C. treatment 
and 70 per cent. after the 650 deg. C. treat- 
ment, while the other lost only 10 per cent. at 
325 deg. C. and 48.2 per cent. at 650 deg. C. 
The clay of the first sand may have contained 
about 50 per cent. of a clay with a decom- 
position temperature below 325 deg. C. and 48.2 
per cent. at 650 deg. C. The clay of the first 
sand may have contained about 50 per cent. 
of a clay with a decomposition temperature 
below 325 deg. C. the other half being a high 
temperature clay. In use, one would expect 
such a sand to show a rapid decrease in strength 
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when first put into use, then decrease very 
slowly. The other sand should show a gradual 
decrease in strength from the beginning. It is 
obvious that the total clay content is no true 
indication of the strength or durability of a 
sand. 

Unfortunately, the determination of clay 
species at the present time is not practical 
because of the expense, but some type of dura- 
bility test similar to that just described is 
useful. 

Moisture.—The moisture content of a sand 
depends on the amount required to develop the 
most desirable properties of the clay. Between 
5 per cent. and 7 per cent. is about the range 
used in non-ferrous sands. 


Benefits of Sand Control 
What benefit might one expect from sand 
control? First, more uniform and better finish 
on the castings; second, reduction of scrap due 
to defects caused by faulty sand, such as washes 
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or blows; third, in some cases the replacement 
of two or three different sands by one single 
sand; fourth, the reclamation of used sand 
which might cut the new sand requirements in 
half; fifth, the use of cheaper local sands. 

Where and how should a foundryman start 
sand control? This might be accomplished in 
numerous ways with equally good results. The 
following are the writer’s own ideas on the 
subject, discussed along with the procedure and 
results of some of the work at the plant of the 
Detroit Lubricator Company. 

Uniformity is the most important considera- 
tion in sand control; in fact, in any foundry 
operation. It would be better to have a foundry 
operation uniformly off colour than have it good 
one day and off the next, because as long as 
it is uniform one can, in most cases, allow for 
it, but when it is constantly changing the 
chances of correcting it are very slight. 

A good illustration is an experience related 
by a foundryman several years ago. It seemed 
that on Monday and Tuesday of each week 
he had trouble with blows; Wednesday and 
Thursday everything was satisfactory; Friday 
and Saturday the moulds dropped and washed. 
Investigation showed that new sand was being 
added on Monday morning only. This put too 
much new sand in the heaps for the first two 
days’ work, and by the end of the week the sand 
became too weak. When they started to add 
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smaller quantities of new sand each morning, 
they had good sand all the week. This point 
of small uniform additions of new sand cannot 
be too strongly emphasised, as it does more to 
keep the heaps uniform than anything else. 


Equipment for Control 

While some testing equipment is desirable, 
considerable good can be accomplished by just 
being careful to make small additions to the 
heaps at regular intervals. The writer believes 
additions should be made not less often than 
once a day or preferably two or three times 
per day. It is found that adding the new sand 
at the shakeout works quite well. It seems to 
get mixed into the heap quite rapidly this way. 

It is possible that some foundrymen might be 
frightened by the elaborate and expensive equip- 
ment offered. While this equipment is desirable 
to have and would pay for itself, it is not neces- 
sary to start a sand control programme.  Ex- 
cellent results may be cbtained from the follow- 
ing inexpensive equipment: A _ permeability 
machine; some simple type of strength machine 
which can be purchased from one of several 
manufacturers; a means for drying samples for 
moisture content, for which a small gas oven 
placed on a gas plate, or the core oven, may be 
used; scales of about 300 grams capacity and 
some jars in which to keep the samples. These 
should be all the equipment necessary to start 
a system of sand control. 


Starting Point of Control 

As a starting point, it is recommended that 
regular tests of the present method of handling 
the sand be made; make one or more tests 
every day, if time permits. This will give the 
variations from heap to heap and any changes 
from day to day, thus establishing an im- 
portant basis from which to continue experi- 
ments. The time and amount of new sand 
additions should be noted. If any difficulty is 
being experienced with a certain casting, it 
should be recorded along with the heap it was 
nade from and the approximate time of new 
sand additions. After about a month, there 
should be enough information, if properly cor- 
related, to start a programme for improving 
sand conditions. 

From these tests, the variations existing can 
be determined, and also what the conditions are 
for producing the best casting. These are the 
conditions that should invariably be maintained. 

If a month or so of preliminary testing has 
shown that there is more than a_ reasonable 
amount of variation in the properties of the 
sand, efforts should be made to reduce these 
variations by making sand additions at definite 
times and amounts. 


Adding New Sand 


If a sand mixer is not available, it is thought 
that mixing the new sand at the shakeout is 
a good method. If sand mixing equipment is 
available, mixing about half heap and half new 
sand together and then making the additions to 
the heap, works out very nicely. 

The question of how much new sand can be 
added to a heap without causing trouble has been 
asked numerous times. The answer is that it 
all depends upon the sand. 

Some sands can be used straight with satis- 
factory results, while with others additions of 
10 or 15 per cent. might be the limit. This 
difference, at least to some extent, is due to 
the presence of organic material, such as any 
form of plant life, which will give off a con- 
siderable volume of gas when first heated up, 
but will not be affected on continued heatings. 

If the sand does not give the results which 
it is thought are essential, even when kept at its 
best condition, one is faced with the proposi- 
tion of obtaining a more satisfactory sand. With 
the information now available, however, one is 
in a position to tell the same producer what is 
needed. For example, if the sand be satis- 
factory, except the casting surfaces are too 


FOUNDRY TRADE JOURNAL 


rough, sand with a smaller amount of coarse 
grains but with the same permeability and 
strength may be the solution. In fact, regard- 
less of what the difficulty be, one can now 
tell the sand producer where the difficulty lies, 
and in most cases he can make very satis- 
factory recommendations. 

It is quite possible to have one sand suitable 
for ali the work in the foundry. That is, of 
course, assuming the same general type of metal 
is used throughout. The author makes castings 
weighing less than an ounce up to 200 lbs. with- 
out any difficulty, using the same sand. It is 
merely necessary to select a sand sufficiently 
strong and open for the largest casting and yet 
fine enough to produce a satisfactory surface. 
This may seem like a big order, but there are 
plenty of sands on the market which will meet 
this requirement. 

The sand control at the author’s foundry at 
the present time is rather simple. The first 
step is to check the new sand as received. This 
consists of a screen analysis to check the grain 
distribution. The strength and durability are 
checked as previously described. 


Sand Cycle 

The sand cycle in the foundry can be described 
briefly as follows: The floors are swept after each 
shakeout. This sand is put through a four-mesh 
hand riddle to remove any cores or large pieces 
of metal. The sand passing through is then put 
over a double deck screen equipped with an 
exhaust system which keeps the dust down, but 
more important, it removes a_ considerable 
amount of the fines. In fact, sufficient to keep 
the foundry from having any difficulty with the 
fines closing up the sand. This screen is of the 
vibratory type. The top screen is 12 mesh, which 
merely acts as a scalper for the rather delicate 
30 mesh lower screen. The metal removed by 
this screening is sent to the smelting depart- 
ment. It amounts to about 0.75 per cent. of 
the foundry melt. The sand passing through the 
30 mesh screen is taken to the sand muller, 
where it is mixed with equal parts of new sand. 
This mixture is then added to the heaps as sand 
additions are required. 

The heaps are tested once a week for perme- 
ability, strength and moisture. This rather 
infrequent testing may seem somewhat lax, but 
the foundry has used the same grade of sand 
from the same producer for seven years, and 
since the present system was put into practice, 
the maximum variation in permeability has: been 
from 12 to 17 and the strength from 4 to 6 
measured in lbs. per sq. in. compression. 


Conclusion 


In conclusion the following observations are 
presented : — 


(1) Grain distribution, rather than average 
grain size is the governing factor of casting 
finish. 

(2) The permeability is dependent upon the 
per cent. of voids and the surface area of the 
grains. 

(3) The strength and durability of a sand de- 
pends upon the species of clay and the size of the 
particles and not the total clay content. 

(4) Sand control should eliminate practically 
all defects traceable to sand, that were not the 
result of faulty equipment or workmanship. In 
the author’s foundry, sand control cut the scrap 
losses at least 2 per cent. 

(5) In case of casting trouble, the factor of 
sand is eliminated, thereby narrowing the source 
of trouble to fewer factors. 

(6) The use of cheaper local sands is a possi- 
bility for considerable savings. The use of such 
sands might be risky if their conditions were not 
known at all times, but when properly handled, 
they can be superior to a more expensive sand 
without control. 

(7) The re-use of floor sweepings by screening 
and removal of fines can greatly reduce the 
quantity of new sand used, in some cases about 
50 per cent. 
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Low-Temperature 
Welding 
FEATURES OF THE GUSSOLITE PROCESS 


The Gussolite process, the British Empire 
rights for which are held by the Francois 
Cementation Company, Limited, of Doncaster, 
affords a convenient and inexpensive method for 
effecting repairs on both ferrous and non-ferrous 
materials. It is, of course, patented and one 
must use the patented rods and fluxes. Repair 
is effected by brazing rather than welding as, 
in the case of cast iron or steel, the maximum 
temperature employed lies between 800 and 900 
deg. C. and with regard to the preheating of 
ferrous materials, it is only necessary to have a 
temperature of about 400 deg. C. around the 
area of the weld. This can be obtained by 
playing the oxy-acetylene flame over the job. 
The maximum temperature is then localised to 
the actual join. 

The rods for joining or ‘‘ welding” iron or 
steel have a melting point of 1,150 deg. C., while 
the bonding temperature is actually 850 deg. C. 
The tensile strength is 22 to 23 tons per sq. in. 
Our representative recently witnessed a commer- 
cial demonstration carried out on several types 
of materials and there is no doubt concerning 
the efficacy of various joins. In the case of mild- 
steel joins, the tensile and bend tests were highly 
satisfactory. Tests to destruction with cast iron 
in the form of straight members, webs and flanges 
never once revealed failure at the join or built- 
up area. Sections through the join showed highly- 
compact material free from flaws of any descrip- 
tion and of a colour similar to the parent metal. 
The rib formed after brazing can be easily 
dressed and exhaustive tests have shown it to 
have remarkable wear-resisting properties and it 
is free from hard spots. Micro-examination at 
300 dias. shows a satisfactory join, and good 
diffusion. 

This process is so simple that repairs may 
frequently be made without dismantling a job. 
It is easy to visualise numerous uses to which 
it can be applied. Among very important ones 
which our representative witnessed were the 
building-up of gear-wheel teeth and the deposi- 
tion of an anti-corrosive layer on the surfaces 
of various parts. The deposit is very uniform, 
can be made practically any thickness and takes 
a good polish which, of course, increases the 
degree of corrosion resistance. It is also pos- 
sible to face ferrous materials with a coating 
of non-ferrous metals. 

So far we have only referred to ferrous appli- 
cations but the process can be applied to a large 
number of commercial non-ferrous alloys. Various 
rods are available for this work. For instance, 
‘* Brabro,’’? which has a melting point of 820 
deg. C., a tensile strength of 35 tons per sq. 
in., and 16 per cent. elongation, is used for 
brass, bronze, gunmetal, copper, etc., or for any 
combination of these metals. The ‘“‘ Brabro- 
Silver ’’ rod can be used for aluminium bronze, 
manganese bronze and rustless steel, while for 
copper brazing the ‘‘ Rebro”’ rod is used; it 
has a melting point of 950 deg. C. and a tensile 
strength of 15 tons per sq. in.; these are only 
a few of the rods available. Several fluxes are 
used for non-ferrous work in temperature ranges 
from 600 deg. to 1,000 deg. C. 

The process can be operated by an intelligent 
worker and seems to have endless uses for effect- 
ing repairs economically. 


Turkish Chrome-Ore Deposits 

Details of the geological occurrence and formation 
of the chrome-ore deposits in Turkey are given in 
a Paper in Maden Tetkik ve Arama Ensstitiitii, the 
journal published by the Mining Research Institute 
at Ankara. These deposits occur in large areas 
with rich ores containing up to 52 per cent. of 
Cr,O, in the centre, surrounding by regions of poorer 
ores. 
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Foundry Refractories 
LECTURE BY Mr. W. J. REES 


In recent times Mr. W. J. Rees, M.Sc., the 
head of the Refractories Department, of Shef- 
field University, has given a series of lectures 
to the Lancashire Branch of the Institute of 
British Foundrymen. The first one appeared in 
our issue of July 18, 1935, and what follows 
carries the subjeét progressively through the 
whole range of foundry refractories. 

The second lecture dealt more particularly with 
the silica end, especially with the materials 
which are known generally as cupola ganister, 
and with the siliceous materials which are used 
for ramming. It is important that foundry- 
men should learn something about the intrinsic 
characters of these materials so that they can 
appreciate that certain things will happen with 
them. It is important that they should know 
why they will happen, and then they may be 
able to control their behaviour to some extent 
when they are used in the cupola. 

The materials which are classed as the siliceous 
refractories including most ramming materials 
and cupola ganisters are, generally speaking, not 
very far removed from the eutectic. In fact, 
some of them are much too near to it for either 
safety or comfort. 

Although certain of the siliceous materials have 
a comparatively low refractory value by com- 
parison with aluminous materials, and high-silica 
materials, like the silica brick used in the open- 
hearth furnace roof, yet they may show some 
useful properties as because of that compara- 
tively low refractory value they will tend to 
glaze over at only moderately high temperatures, 
and the production of that glaze may retard 
corrosion and erosion. 


Thermal Changes 

Crystalline silica, whether ordinary sand 
grains, rock crystal, or a quartzite such as 
ganister, is, at ordinary temperatures, in the 
alpha form. A good deal is known about the 
change points in metals, but many of the refrac- 
tory materials, silica in particular, also have 
very important change points. When alpha 
quartz, that is the ordinary cold form of quartz, 
for example, sand grains or silica rock, is heated 
at a temperature of 575 deg. C. it changes quite 
suddenly into the beta form of quartz. If the 
heating is continued under certain conditions, at 
870 deg. C. the beta quartz changes into tridy- 
mite. There is no change of chemical composi- 
tion, simply a sort of a setting-to-partners inside 
the atom, with a change in crystal form. 

Again, if the heating is continued, at 1,470 
deg. C. the tridymite will be converted to cristo- 
balite, another change in crystal form. Tridy- 
mite and cristobalite have also their own par- 
ticular change-points and if once they are 
formed, cooled down to ordinary temperature, 
and then re-heated, certain changes are under- 
gone. 

Physical Changes 

The important thing with regard to these 
changes is that along with the change in crystal 
form there is a considerable change in volume. 
The specific gravity of alpha quartz is 2.65, 
while the specific gravities of tridymite and 
cristobalite ardé round about 2.3. Those changes 
will take place and nothing can prevent them. 
If quartz is heated it will invert either to tridy- 
mite or cristobalite, passing on the way through 
alpha to beta quartz. So that ultimately there 
is a change from a material with a density of 
2.65 to one with a density of 2.3 with a conse- 
quent expansion of something like 20 per cent. 
That, obviously, is very important, and must be 
recognised when using silica refractories in any 
type of furnace. 

The change-points in tridymite and _ cristo- 
balite are probably less important so far as the 
use of silica materials in the cupola is con- 


cerned, but they are important with regard to 
many other uses of these materials, especially 
the change from alpha to beta cristobalite. This 
change-point is very important indeed in the 
ordinary commercial silica brick. When a silica 
brick is burned in the kiln the finished product 
contains, normally, from 10 up to sometimes as 
much as 60 per cent. or 70 per cent. of cristo- 
balite. When that silica brick is heated, at a 
temperature of about 250 deg. C., there is a 
sudden change from the alpha to the beta form. 
That change is accompanied by an expansion, of 
practically 1 per cent., and it will be easy to 
understand how serious it may be in a silica 
brick structure if the heating be too rapid, and 
a large portion of the bricks is expanding sud- 
denly. The result is spalling, and the brick- 
maker may be told that his bricks are useless, 
yet the damage which has taken place has not 
been due to bad bricks but to their ill-treatment. 
The heating of the furnace has been too rapid; 
the bricks have passed too quickly through the 
temperature range between 200 and 300 deg. C., 
with the result that a sudden expansion has 
taken place setting up strain, which has either 
caused cracking and spalling or will result in 
spalling later on when the temperature rises. 

Incidentally, that change-point is so fully 
recognised that in heating up a large silica 
structure, such as a modern battery of coke 
ovens, as long as three or four weeks is taken to 
heat the structure from atmospheric tempera- 
ture to 300 deg. C.; to put the matter in another 
way, the total expansion in a silica brick con- 
struction between, say, 0 deg. C. and 1,500 deg. 
C. will be about 14 to 14 per cent., and of that 
three-quarters of 1 per cent. will normally take 
place below 300 deg. C. It will be apparent how 
important it is, in the case of a silica brick 
structure, to heat very slowly in order to avoid 
the development of strain. 

So far as the use of silica materials in the 
cupola is concerned, the change in density result- 
ing from the inversion of the quartz to either 
tridymite or cristobalite is the more important 
one, involving, as it does, an expansion which 
may be as high as 15 or 20 per cent. 


How Control is Effected 

It is interesting to consider how these changes 
take place, and how they are controlled or faci- 
litated by the presence of other materials. If a 
reasonably pure quartz such as a high silica sand 
is taken and gradually heated, at 575 deg. C. it 
changes from the alpha to the beta form. If the 
heating is continued, the beta quartz may change 
into tridymite, may rethain in a meta-stable con- 
dition until a temperature of about 1,200 deg. C., 
when, instead of changing into tridymite, it 
changes into cristobalite. 

Whether the change is to tridymite or, at a 
higher temperature, to cristobalite depends upon 
whether there are any melt-forming impurities, 
or ‘* melt,’? formed from additions to the silica 
which will facilitate the change to tridymite. 
Putting it broadly, the change from quartz 
direct to cristobalite is a dry change, whilst the 
change from quartz to tridymite is a wet change. 
If any melt-forming impurities are present, or if 
any ‘‘ melt’? results from the addition of bond 
materials, then the change is at 870 deg. C. in 
the tridymite direction, and, later on, if the 
temperature goes above 1,470 deg. C., that tridy- 
mite will change to cristobalite. These changes 
may seem rather complex, but the important 
thing, as indicated at the outset, is that volume 
changes accompany these changes in the crystal 
form. 


Raw Material for Cupola Ganister 
Generally, for this purpose, a silica rock as 
ganister is used. This rock is built up of a large 
number of tiny fragments of quartz. These tiny 
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fragments are all practicall;7 pure silica, and are 
all similar in size; they are mainly angular, and 
there is very little evidence of impurity in 
the boundaries between the individual fragments. 
These general characteristics are very important, 
in so far as the practical use of these silica rocks 
is concerned. The fragments in the natural 
material average in size between one-fifth and 
one-tenth of a millimetre, and they are so tightly 
cemented together by the natural siliceous cement 
which is present that, when the rock is fractured, 
a fracture usually takes place across a grain 
rather than along a boundary. 

The angular character of these particles tends 
to mechanical strength at high temperatures, 
because when fusion of the interstitial material 
which is binding the fragments together does 
take place at high temperature, the particles, 
instead of sliding over each other, by their angu- 
lar character tend to pack closely together, be- 
come interlocked, and offer a considerable resist- 
ance to movement inside the piece of ganister. 

The rock itself is so tough and hard that, when 
it is crushed in an ordinary crushing plant, it 
breaks into angular fragments. This again is an 
important matter, hecause in a material like 
cupola ganister the angularity of the fragments 
leads to the interlocking of the materials, and 
consequently leads to mechanical strength when 
the material is dried out. It leads to high re- 
sistance to fracture by the falling charge, or 
from any other mechanical stress to which the 
material may be subjected. 

Although in commerce there are many 
materials which are called ganisters, the only 
material which can be properly given the name 
of ganister is the seat earth of the Halifax bed 
coal in the Lower Coal Measures. That is the 
true ganister. There are many other quartzite 
rocks which have characteristics very like those 
of ganister, and which behave, when they are 
used, in much the same way as ganister; but 
there is no material which is better than a typical 
ganister. Its silica content is very high, being 
between 97 and 98 per cent., the other 2 per 
cent. or so being shared between some iron oxide 
or iron pyrites, a little alumina, and a very little 
alkali present in the rock, possibly as felspar. 

A material which is not a true ganister, 
although very like one, is one of the North Wales 
quartzites. In chemical composition it is com- 
parable with the true ganister, but the grain size 
is larger. Its toughness is comparable with that 
of ganister, so that when it is crushed, angular 
fragments are produced. 


industrial Suitability 

There are some silica rocks which, whilst they 
may be usable, are not generally so satisfactory 
as a basis for a material such as cupola ganister. 
These conditions obtain when the grain size is 
decidedly more mixed, there being quite tiny 
grains up to comparatively coarse grains, and 
when the bonding is not so close. The chemical 
composition is satisfactory, being between 97 and 
98 per cent. silica, but because of the rather 
looser cementing of the grains, a material like 
this, when crushed, tends to break down easily 
into its constituent particles, and gives some- 
thing rather of the nature of a sand. 

When a hard, tough material such as ganister 
or North Wales quartzite is ground, besides get- 
ting large angular particles, a good deal of very 
fine material is also produced. With ordinary 
crushing and grinding of hard ganister, material 
with quite a useful natural grading is obtained. 
Reference will be made later to the importance 
of the grading of cupola ganisters. If the rock 
on grinding tends to give a preponderance of 
sand grains which do not pack very well together, 
it is not so suitable as a basis for cupola ganister, 
as a rock of the ganister type, although chemic- 
ally the two materials may be identical. 


The Bonding Material 
In using a silica rock as a basis for a material 
such as cupola ganister, some bond must be 
added to it, because the crushed rock itself is 
entirely devoid of plasticity. The bond which is 
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usually added is fireclay, and it should be well 
selected. For some types of service, instead of 
adding a fireclay as a bond, a little lime is added 
instead. The type of ground ganister which is 
known in Sheffield as crucible ganister is lime- 
bonded, an adequate bonding being obtained 
with as little as 14 per cent. of lime added in the 
form of milk of lime. In the crucible well the 
temperature is higher than in the cupola, and 
the utmost refractoriness is required in the lining 
mixture. Its plasticity and dry strength is not 
so high as the fireclay bonded materials, and that 
is the fireclay bond which is almost invariably 
used in cupola ganister. 


Fireclay Considerations 

It is particularly important, however, that 
after the right type ot silica rock has been 
selected, the correct type and the proper propor- 
tion of fireclay should also be selected. The well- 
known fusion point curve of mixtures of fireclay 
and silica rock shows on the left the fusion point 
of a pure refractory clay, and on the right the 
fusion point of the silica itself, while in between 
there are shown the fusion points of the various 
mixtures. Such a diagram indicates that even 
with a good fireclay and a good silica rock mix- 
tures with a dangerously low fusion point may 
be produced. In a modern hard-driven cupola 
high temperatures are attained, and if the 
cupola ganister is of a composition near the 
eutectic, there is likely to be rather rapid wear 
from direct fusion. It is possible to obtain 
adequate workability with not more than 20 per 
cent. of added fireclay and to have a fusion point 
of at least 1,580 deg. C. 

A satisfactory refractory value can be 
tained with mixtures containing more than 50 
per cent. of fireclay but the disadvantage is that 
they will shrink. The important distinction 
between raw clay and raw silica is that in the 
temperature range where clay contracts, silica 
expands, It is possible to get a balanced mix- 
ture which will neither expand nor contract 
when heated. Shrinkage in mixtures rich in 
fireclay is likely to be troublesome from the 
opening of cracks in the material, the conse- 
quent ingress of slag and rapid wear from slag 
attack. 

If fireclay grog is used, which is very hard 
burned and it is bonded with, say, 10 to 15 per 
cent. of fireclay, the shrinkage will be almost 
eliminated. Mixtures of this type are in use 
and are said to give satisfactory service. 


ob- 


Influence of Crushing 

In the consideration of the properties and 
selection of cupola firebricks it was pointed out 
that a fireclay brick which had a cold crushing 
strength of 3,000 lbs. per sq. in. would probably 
have a crushing strength of less than 50 lbs. per 
sq. in. at 1,300 deg. C. This loss in effective 
refractory value under pressure is just as im- 
portant with cupola ganisters as it is with 
cupola firebricks. 

The diagram which shows the fusion point of 
ganister-fireclay mixtures without load and also 
under a load of 25 lbs. per sq. in. clearly shows 
the fact that as the clay content of the mix- 
ture increases so the difference between the 
fusion point without load and the fusion point 
with load increases. This difference between the 
normal fusion point and the fusion point under 
pressure is an important factor in the use of all 
fireclay cupola materials. 


Materials for Cupola Ganister 

For a cupola ganister, it is desirable, first. of 
all, to select a good silica rock which will crush 
naturally into angular fragments, to select 
a good fireclay, and to use not more than, say, 
20 per cent. of that fireclay. It is advisable to 
use a good fireclay, because if it is poor, all the 
features mentioned will be accentuated. There 
will be a lower fusion point of the mixture itself, 
and the effect of pressure on that fusion point 
will be definitely accentuated by the presence of 
fluxing impurities in the fireclay. Sufficient 
plasticity in cupola ganister can be obtained by 
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bonding with a good plastic fireclay having a 
fusion point of not less than 1,650 deg. C. There 
are fireclays with lower fusion points which are 
cheap and plentiful, but they are not desirable 
additions to a cupola ganister mixture. 


Water Additions 


It is desirable to exercise some control over 
the water content of cupola ganisters. Sufficient 
water is needed to develop the plasticity, so that 
the cupola ganister can be rammed up or daubed 
into place, but too much water is undesirable 
for two reasons. First of all, because in the 
cupola, that water has to be driven off, and 
if the product is too wet, the production of 
steam is likely to lead to high porosity in the 
ganister. The steam may even force the frag- 
ments of silica rock apart, and leave a very weak, 
friable material in the cupola when dried out. 

High water content is unsatisfactory also from 
the economic standpoint, and it may be found 
advantageous to check the water content of 
cupola ganister delivered for use. Manufacturers 
recognise the importance of this point very fully 
now, and it is quite certain that they do not 
deliberately over-water their ganister. There 
may be, however, occasions when the material 
is delivered in unsheeted trucks, and there has 
been heavy rain during its transit. It will often 
pay to dry off that material a little before using. 
The importance of grading in a moulding sand is 
well known, it being particularly important to 
have very little of the silt grade, because this tends 
to clog up the mould and reduce the perme- 
ability. With a material such as cupola ganister 
close packing is desirable, because when it is 
rammed into position, it should be as dense 
as possible, so as to resist the ingress of slag 
and have the maximum mechanical strength. 

The engineer when in making concrete takes 
a great deal of care in the grading of _ 
the 


ballast in order to secure concrete with 

maximum density, or a minimum of voids. 
That should be the aim too, in making 
up cupola ganister, or making up_ prac- 


tically any type of ramming material for use 
in a cupola. The grading should be such that 
when it is placed in position, and dried off, the 
product has a high density, with a low porosity, 
or preferably, a low permeability. Those two 
characteristics of porosity and permeability need 
not necessarily be identical. It is possible for 
two products with quite comparable porosities 
to have very different permeabilities, because 
permeability is a function not only of the total 
porosity but of the size of the pores. 


General Properties 

The more general properties of the cupola 
lining material are that it should ram easily, 
should give a product of high density, and should 
sinter uniformly and easily. When the grains 
are in close contact, the bonding is good, and the 
grading is of the type to give a high density, 
then easier sintering will take place when the 
lining is heated. An essential feature in the 
grading of these products should be the low pro- 
portion of grains of middle size. If so many 
spheres of one size, and so many spheres of a 
smaller size are taken, it will be found that in 
order to get the closest packing there must be a 
very small proportion of the grains of an inter- 
mediate size present, because those grains will 
be too big to go into the interstices between the 
larger grains, and so will force them apart. In 
order to get close packing there must be a low 
proportion of the intermediate grain size present, 
no matter what the actual scale of the grading 
may be, with, roughly, equal proportions of 
coarse and fines; and to promote ready sintering 
it is desirable to have a proportion of very fine 
material present in the fines. 

It is in the production of this very fine 
material that the true ganister type rock is de- 
sirable; because, when that hard, tough rock is 
crushed and ground, the necessary proportion of 
impalpably fine material is produced. 
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Laboratory Testing of Cupola Ganisters 


Laboratory testing is an easy matter, and 
there are two ways in which tests can be made. 
A quite simple one is to make test-pieces in the 
shape of a small briquette of about 4 in. by 
1} in. by } in. These are then dried and heated 
ir. a furnace gradually to a temperature of 
1,550 deg. C., left at that temperature for two 
hours, and then, after cooling, examined for 
sintering, fusion and volume change. 

Another useful way of testing the materials is 
to make them into a cone or pyramid, with one 
side vertical. These cones are then heated until 
a temperature is reached when they begin to 
bend over. Standard cones of known softening 
point are placed alongside the cones made from 
the material under test. 

The binary and ternary equilibrium diagrams 


are very useful in the study of the re- 
actions which go on _ between the cupola 
slag and the lining, whether it is a silica 
lining or a firebrick lining. When the 


lining is in contact with the slag, the re- 
action products have a comparatively low fusion 
point, and it is that which often causes the very 
rapid wear of the cupola ganister or whatever 
other lining may be in use. 


The Use of Light Alloys in Foundry Practice 
(Concluded from page 232.) 
(5) Prejudice 

After the above remarks, foundries which have 
hitherto had an aversion, perhaps unfounded, 
for light alloys ought to feel encouraged to in- 
troduce them in their own practice. 

In addition to moulding boxes, light alloys 
have been employed to a large extent for some 
time for making moulding plates, jarring tables 
for moulding machines, and recently on a con- 
siderable scale for the production of all kinds of 
moulder’s tools. For these purposes also, harden- 
able cast aluminium alloys are employed and for 
moulder’s tools to some extent also hardenable 
plastic alloys. 


Zinc Die-Casting Alloys 
(Concluded from page 235.) 


less degree, is true also of the alloys containing 
from 1.25 to 1.50 per cent. copper. The expan- 
sion of the copper-free alloys, after three years, 
is only about 20 to 25 per cent. of that in the 
alloys with 3 per cent. copper, and this tends to 
widen the range of usefulness for the copper-free 
alloys. 

The purposes for which alloys of the group 
containing 3 per cent. of copper can be employed 
are suggested by the above mentioned properties. 
These alloys are characterised by high resistance 
to external and inter-crystalline corrosion; they 
possess good tensile strength and hardness, and 
also good ‘life ’’ and running properties. The 
alloys with 1 to 1.25 per cent. copper have pro- 
perties lying between the high-copper and the 
copper-free alloys of the group, and are useful 
for construction and industrial uses. The alloys 
with 1.25 to 1.50 per cent. are better suited for 
art castings, toys, for ornamental purposes, and 
the like. 


New Zealand Orders for British Firms 


The New Zealand Government announces that con- 
tracts valued at more than £220,000 have been placed 
with British manufacturing firms. The largest order, 
for £78,525 worth of component parts for locomotives 
to be constructed in the railway workshops of the 
New Zealand Government, has been given to a firm 
at Newton-le-Willows, Lancashire. Other contracts 
have gone to firms at Swansea, London, Manchester, 
Sheffield, Chingford, Middlesbrough, Glasgow and 
Birmingham. In the last three months alone con- 
tracts valued at more than £500,000 have been placed 
in Great Britain by New Zealand Government De- 
partments. 


| 
| 
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London, N.18. 


We design and build furnaces of all types 
and shall be glad to have your enquiries 


GIBBONS 


Instal a GIBBONS MUFFLE 
FURNACE for your 


ENAMELLING 


The Ilustration shows a Battery of Gibbons 
Muffle Enamelling Furnaces installed at the 
works of R. & A. Main Ltd., Upper Edmonton, 


For all types of Burners and Small 
Heat Treatment Furnaces—write 
to our Associated Company 


THERMIC 


Equipment & Engineering Co., Ltd., 
Foundry Yard, Salmon Street, 


BROTHERS LIMITED 


DUDLEY 


WORCESTERSHIRE 
TELEPHONE : DUDLEY 314! (5 LINES) 


Tel : 3782 PRESTON. 
Telegrams: THERMIC. PRESTON. 


@ LONDON OFFICE: Palace Chambers, Westminster. 
NORTHERN OFFICE: Martins Bank Chambers, Middlesbrough. 
WESTERN OFFICE: 20 Clarendon Road, Bristol. 
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The Week’s News in Brief 


Trade Talk 


Tue orFices of the French Foundry Technical 
Association have been transferred from 44, Rue de 
Rennes to ‘‘ Foundry House,’ 66, Rue Boissiére, 
Paris (XVI). 

‘THE SHEFFIELD Society oF ENGINEERS AND METAL- 
LURGISTS opens its new session on October 10. The 
meeting will be preceded by an informal dinner at 
the Grand Hotel, Sheffield, for which the charge 
is 4s. 6d. 

Morr THAN 1,000 rons of slag are being laid down 
on 64 acres of ground adjacent to the British Indus- 
tries Fair building at Castle Bromwich, as an addi- 
tion to the existing car park area. Accommodation 
for 6,000 cars will be available when the 1939 Fair 
is held. 

A Fire which broke out in the centre moulding 
and machine shop of the Forth and Clyde Steel 
Foundry at Kirkintilloch on September 23 caused 
the roof to collapse. About 70 men employed in the 
foundry are likely to be out of work for a few days, 
and normal working conditions may not be restored 
for a month. 

Braptey & Foster, Limirep, Darlaston Blast 
Furnaces, Darlaston, announce that from October 1 
they will be represented for the sale of their pig- 
irons and chilled grit in Lancashire, Yorkshire, and 
the northern counties by Mr. A. L. Scott, whose 
address is 19, The Drive, Arden Park, Bredbury, 
near Stockport (telephone No. Woodley 2179). 

By pecreE of the Ministry of National Defence 
and of War, the exportation from France of almost 
all metals has been forbidden. The decree mentions 
in particular iron, whether in pig or in castings; 
all iron alloys; hematite irons; copper, tin, and 
nickel. Consumers, both at home and abroad, have 
not waited for this measure, however, to react to 
the international political situation. The volume of 
business in the past two weeks has fallen to what 
is described by many circles as the lowest level in 
years. Only 75 of France’s 209 blast furnaces are 
still in operation, but, considering demand, this 
number is thought to be at least 10 too many. _ 

A Ministry oF memorandum summarising 
recent decisions by the umpire on unemployment 
benefit claims affected by holidays with pay, points 
out that since the beginning of unemployment in- 
surance the umpire has held that a worker should 
not be regarded as unemployed on a day which is a 
customary holiday at the place where he works. 
Before this year few workers claimed benefit in cir- 
cumstances which required the umpire to consider 
holiday payments and consequently, says the memo- 
randum, there were no authoritative rulings on some 
of the questions which have arisen. So far two im- 
portant decisions on holiday payments have been 
given. In the earlier decision the umpire ruled that 
holiday payments made under the agreement of 
August, 1937, in the engineering industry must be 
regarded as wages and that a worker who was dis- 
charged before the summer holiday and immediately 
on discharge received a holiday payment under this 
agreement must be regarded as continuing to receive 
wages. Such a worker cannot be deemed to be un- 
employed and must be disallowed benefit for as many 
days as the holiday payment represents in wages. 
The other decision concerns payments made 
at the time of holiday. It rules that if a claimant 
is discharged before the holiday (or is to be re- 
garded, under the Twelve Days’ Rule, as finally 
discharged) and does not receive any holiday pay- 
ment until the actual holiday, then there is no dis- 
allowance on account of the holiday payment unless 
he receives the payment so soon after being dis- 
charged that he must be regarded as continuing to 
receive wages. To decide whether the claimant should 
be regarded as continuing to receive wages, the 
umpire has suggested that where wages are paid 
weekly an interval of a week might be held not to 
break continuity of the receipt of wages. 


New Company 


imited, n egistr 

Chancery Lane, London, 
Williams & Womersley, Limited, Ings Foundry and 

Engineering Works, Wakefield.—Capital £25,000. 

Director: H. Womersley. 


Personal 


Mr. Frank Huppert, a 26-year-old moulder work- 
ing in Glasgow, has won £10,700 in a football pool. 


Mr. Hunter, deputy chairman and 
executive officer of Dorman, Long & Company, 
Limited, Middlesbrough, has been appointed a 


director of the Darlington Rolling Mills. 

Mr. Henry Man, managing director of the 
Caledon Shipbuilding & Engineering Company, 
Limited, Dundee, has been appointed a member of 


the Glasgow Committee of Lloyd’s Register of 
Shipping. 


Mr. A. McKenprick, who recently relinquished 
the position of traffic, yard, and brick-laying super- 
intendent at the Steel, Peech & Tozer works, 
Rotherham, received presentations from the directors, 
staff and workmen recently. Mr. McKendrick is 
leaving to take up the position of manager for Scot- 
land for General Refractories, Limited. 

Will 
SHaw, PererR, managing director of 


John Shaw & Sons (Salford), Limited, 


hydraulic engineers £9,062 


Obituary 


Mr. Joun B. Esptin, pattern-storekeeper with 
Douglas Fraser & Sons, Limited, Arbroath, for 


about 35 years, has died, aged 67. 

THE DEATH occurred last week, at the age of 71, 
of Mr. David E. W. Shanks, a director of Alex. 
Shanks & Son, Limited, engineers and malleable 
ironfounders, of Arbroath. 

Mr. Tuomas Lowe, of Wednesbury, who wes 
chief buyer of Guest, Keen & Nettlefolds, Limited, 
Darlaston, with which firm he had been associated 
for 28 years, has died, aged 42. 

Mr. Georce Mitts died at his home in Sunder- 
land on September 16, at the age of 78. A son 
of Mr. David Mills, a Southwick shipbuilder, he was 
associated with his brother, Sir William Mills, in 
establishing an aluminium factory at Monkwear- 
mouth, and he was for many years managing director 
of the business. He also took part in establishing 
another factory for the firm at Birmingham. In 
1911 Mr. Mills wenti to Canada, returning, in 1935, 
to Sunderland to spend his last years in his native 
town. 


Company Reports 


Stewarts and Lioyds, Limited.—Preference divi- 
dends for the half-year to June 30 last. 

imperial Chemical Industries, Limited.—Interim 
dividend of 3 per cent. on the ordinary stock. 

British Piston Ring Company, Limited.—Final 
dividend of 124 per cent., making 20 per cent. 

British Insulated Cables, Limited.—Interim divi- 
dend of 5 per cent., actual, on account of 1938. 

United Steel Companies, Limited.—Final dividend 
of 7 per cent., making 10 per cent. for the year 
ended June 30. 

international Diatomite Company, Limited.—Final 
dividend of 2 per cent. actual, making 6 per cent. for 
the year ended June 30 last. 

Hale & Hale (Tipton), Limited.—Net profit for 
the year ended June 30, after taxes, £17,263; brought 
in, £5,502; dividend of 74 per cent. on the ordinary 
shares; carried forward, £13,271. 


Contracts Open 


Isleworth, October 3.—Supply and erection of orna- 
mental iron railing and gates and wrought-iron rail- 
ing, for Heston and Isleworth Education Committee. 
Mr. J. G. Carey, borough engineer, Council House, 
Hounslow. 

London, S.W., October 14.—Turbo-alternators and 
auxiliaries at Pembrey R.O.F. and Bridgend R.O.F., 
for the Commissioner of Works, etc., Room 65n, 
Third Floor, H.M. Office of Works, London, S.W.1. 
(Fee £2, returnable. ) 

Pretoria, October 13.—Centrifugal pump, motor 
and starter, for the Public Works Department. 
(D.0.T. reference : T. 26,992/38.) 
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Patent Specifications Accepted 


The following lst of Patent Specifications 
accepted has been taken from the ‘* Official 
Journal (Patents).”’ Printed copies of the full 


Specifications are obtainable from the Patent Office, 


25, Southampton Buildings, London, W.C.2, price 
ls. cach. The numbers given are those under 
which the Specifications will be printed and 


abridged, and all subsequent proceedings will be 
taken. 


488,298. ASHMORE, Benson, Pease & COMPANY, 
Limitep, and Woop, P. W. Control devices for 
the stopper rods of ladles for the casting of 
metals. 

488,443. Rosrnson, A. Coating iron or mild steel 
with lead. 


488,580. I. G. Axt.-Ges., and 
EISENWERK KAISERLAUTERN. Enamelling of 
iron. 

488,656. Ducamp, A. J., and Bautz, M. E. A. 


Pickling metals. 

488,690. VeRvoorT, B. Machine parts made from 
iron-chromium alloys resistant to acids and rust. 

458,758-9. Sapier, A. L. (Keener, S. F.). Furnaces 
for the heat-treatment of metals. 

488,800. Eucene, F. Machine for testing the 


physical qualities of metals. 

488,891. NevyseLt, H., and Ramscuecc, F. Manv- 
facture of profile metal sections from strip or 
rod material. 

488,982. INTERNATIONAL DE LAvVAUD MANUFACTURING 
Corporation, Limirep. Centrifugal metal 
casting. 

489,177. Renautt, L Gaseous cementation of steel. 

489,203. Frrrez, J. W. Metal-casting machine. 

489,210. Krupp GrusONWERK AkT.-Ges., F. Device 


for washing sand, ballast, ore, and the like. 

489,217. BupERUs’scHE EISENWERKE. Centrifugal 
machines for casting metal tubes. 

489,266. Beckett, J. Forming 
metals of high melting points. 

489,297. BuDERUS’sCHE EISENWERKE. Causing slags, 
which do not swell readily, to solidify in a 
highly porous condition. 

489,533. UNGerer, F. Machine for straightening 
metal plates. 

489,568. Wutiams, E. R. Method and apparatus 
for continuous casting. 


castings from 


489,684. Unitep ENGINEERING & FounpRy Com- 
PANY. Method of and apparatus for rolling 
metal. 

489,707. Davies, D. Mode of, and means for, roll- 


ing sheet metal or the like. 

489,800. I. G. FarBeniInDUSTRIE AKT.-GEs. Pro- 
ducing protective coatings on metals of the iron 
group and their alloys. 

489,807. COMPAGNIE DES ForGES DE CHATTILLON 
ComMMENTRY & Nruves-Matsons. Casting metals 
and castings produced thereby. 

489,874. Ruoniscu, R. Method of securing wire 
ropes or cables in hollow anchoring devices: 
489,913. BerrHotp, R., and Scuierp, S. Arrange- 
ment for the testing of magnetisable cables, 
wires, tubes, rod-shaped material or the like, 
for faulty points with the aid of magnetic stray- 


elds. 

489,915. British THomson-Hovston Company, 
Limitep. Automatic control of the thickness of 
material issuing from rolling-mills and the 
like. 


Applications for Trade Marks 


The following list of applications to register trade 
been taken from the Trade Marke 
ournal :— 


Dotopty.’’—Refractory bricks. Refractory 
Brick Company of England, Limited, Steetley. 

ResisTota ’’—Metal castings in the rough. 
Gloucester Foundry, Limited, Emlyn Works, 
Gloucester. 

WALLRAM.”’—Metals. Tools & Drawing Dies, 
Limited, Shropshire House, 12/20, Pancras Street, 
London, W.C.1. 

ACEWELD.”’—Oxy-acetylene and electric welding 
plant. General Marketing Corporation, Limited, 
a Grand Buildings, Trafalgar Square, London, 

“ THor.’’—Preparations for foundry use in the 
making of cores. Borden Company, c/o Stevens, 
Langner, Parry & Rollinson, 5 to 9, Quality Court, 
London, W.C.2. 
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will withstand 
sudden changes 
in temperature 


You can safely rely on 
the firebricks supplied 
by the General 
Refractories Group of 
Companies giving you 
satisfaction in every 
respect. They withstand 
high temperatures and 
sudden changes of heat 
without melting or 
splitting, and their low 
porosity enables them 
to resist abrasive forces 
and slag action. The 


utmost care is taken in 
the production of both 
standard sizes and 
special shapes, so that 
they are always of the 
same high quality. 


We supply firebricks 
from Scotland, Sheffield 
and Stourbridge, and 
can therefore provide 
you with exactly the 
right quality to suit your 
needs. Please write 
for further information. 


Write NOW for full particulars 


GENERAL REFRACTORIES LIMITED, 


GENEFAX HOUSE, SHEFFIELD, 10. 


Telephone: Sheffield 31113 (6 lines) 


low 
porosity 
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Telegrams : “‘ Genefax Sheffield.” 
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Raw Material Markets 


The call for deliveries of pig-iron under contracts 
has been slightly better recently, but new business 
this week was still very quiet. Consumers were not 
inclined to place further orders while the political 
situation was so serious. The question of future 
prices is also yet to be settled and assuming that 
the catastrophe of a major European war will be 
avoided, it is not likely that there will be any real 
buying movement until after the turn of the year. 


Pig-lron 


MIDDLESBROUGH.—Attendance at the weekly 
market meetings is merely a matter of custom at 
the present time, as little business is negotiated. 
Consumers are not disposed to make additional con- 
tracts until there is some improvement in the inter- 
national outlook, while, being well covered for their 
immediate requirements, they do not desire to take 
up further supplies at existing prices, as it is ex- 
pected that lower quotations will rule after the turn 
of the year. Many consumers appear to be coming 
near to the end of their stocks and calls for de- 
liveries have been considerably better during the 
past few weeks. Ironworks, themselves, are in 
possession of heavy tonnages and, at the present 
level of commercial requirements it will be a long 
time before the necessity for increased 
arises. 

Business in hematite continues to be negligible. 
Users are well covered and unless there is a marked 
improvement in trade supplies in stock will last 
tkem for a considerable time to come. At present. 
stucks are being reduced at a very slow rate. 
Fortunately, there has been slightly more activity 
in the export section, but much leeway has. still 
to be made up before normal shipments are reached. 
For home business East Coast mixed numbers are 
quoted at 132s. 6d. delivered on the North-East 
Coast, less 5s. per ton rebate. 

LANCASHIRE.—A quiet tone continues to rule in 
this area and only a small amount of business is 
going through. In many cases, consumers are not 
well situated for work and the outlook in this re- 
spect is not satisfactory. In fact, apart from the 
machine-tool makers and the heavy electrical engi- 
neers, calls for deliveries are poor. The light- 
castings founders are still on the quiet side and it 
is not expected that there will be much improve- 
ment in this section until the building trade becomes 
more active in the spring. For delivery to users 
in the Lancashire price zone, offers of Staffordshire 
and Derbyshire brands of No. 3 foundry iron are 
on the basis of 114s.. with Northamptonshire at 
112s. 6d. and Derbyshire forge iron at from 111s. 
to 113s., according to the class of user. A quiet 
demand for hematite continues to be reported. West 
Coast material is quoted at 141s. and East Coast 
at 140s. 6d.. delivered equal to Manchester. 

MIDLANDS.—-No expansion of business is 
noticeable in this area and consumers are limiting 
their purchases to small tonnages. In most cases, 
however, stocks are still quite high, although there 
are indications that buyers would place further 
orders if the question of prices for delivery after 
the end of the year had been settled. Makers of 
machine tools and the heavy engineers are actively 
employed, but most other sections are quiet. 
There is a good call for low-phosphorus iron; but 
business generally is confined to prompt deliveries. 
Consumers of hematite are not calling for supplies 
too freely and delivery specifications are much in 
arrear. Producers’ stocks, consequently, are very 
large. 

SCOTLAND.—The output of foundry iron from 
11 blast furnaces is more than sufficient to meet 
the current requirements of consumers. In fact, 
a large proportion of the make is going into stock. 
No. 1 foundry iron is quoted at 120s. 6d. and No. 3 
at 118s.. f.o.t. furnaces. Local steelworks are well 
employed, but their pig-iron needs are well covered 
and it will be some time before there is any sub- 
stantial demand from this source. Hematite mixed 
numbers are quoted at 133s., Scottish basic 
107s. 6d., and English and Indian basic 100s., less 
5s. rebate, delivered works. 


Coke 


Consumers of foundry coke are now beginning 
to accumulate stocks to meet their heavier winter 
requirements. In view of the high prices which 
have been ruling users have not been in the market 


outputs 


for large tonnages for a long time and have allowed 
their stocks to fall to very low levels. For 
delivery to Birmingham and_ Black Country 
stations, best Durham coke is quoted at 50s. 6d., 
and Welsh coke at a minimum of the same figure. 


Steel 


Business in steel has been adversely influenced by 
the international outlook and for the most part 
there has been a tendency to avoid entering into 
commitments, says the official report of the London 
Iron and Steel Exchange. In some directions there 
has been a movement to buy for stock replenishment, 
but in the majority of cases the accumulations in 
hand have been considerably in excess of the normal 
tonnage for some months past. In spite of the quiet 
conditions the undertone remains firm. Similar con- 
ditions now rule in the semi-finished steel section of 
the market. Although stocks are still heavy, they 
have been considerably reduced, and as a_ conse- 
quence there has been an expansion in the volume of 
business with home producers. The demand for 
finished steel has been irregular and few of the steel- 
works are able to maintain a full rate of operations. 
There has been a tendency on the part of con- 
sumers to avoid committing themselves for forward 
purchases and most of the recent transactions have 
been in small parcels for near delivery. Export 
business has been handicapped by the high war 
insurance rate. 


Scrap 


There continues to be a scarcity of busiress in the 
iron and steel scrap trade, and merchants are in 
possession of heavy stocks. At present, it appears 
that it will be a long time before these have been 
disposed of, as consumers, also, have substantial 
supplies on hand and are not in the position to 
utilise these at a very rapid rate. The steelworks, 
especially, ave not using scrap as much as might 
be desired. New business is confined to small parcels 
for early delivery. 


Metals 


Business on the Metal Exchange has continued to 
be adversely affected by the political situation. 
Although the neak of the Czecho-Slovakian trouble 
seems scarcely to have been reached, the tone of the 
markets, generally, has been fairly strong. There 
has not been a great. deal of business outside of 
armaments, and consumers are awaiting develop- 
ments before committing themselves further. 

Copper.—Confidence in this market has varied con- 
siderably from day to day during the past week. 
A more hopeful tone ruled during Mr. Chamber- 
lain’s visit to Godesberg, but pressure from Berlin 
with regard to Herr Hitler’s additional demands did 
not inspire confidence and buying continues to be in 
small tonnages. The danger of a major European 
clash is uppermost in consumers’ minds, and there 
is unlikely to be any material change in their out- 
look until this danger has receded. The United 
States market has again become rather quieter, but 
it is still felt that the general industrial outlook is 
on the upgrade. 

Metal Exchange quotations were as follow :— 

C'ash.—Thursday, £41 17s. 6d. to £42; Friday, 
£42 2s. 6d. to £42 3s. 9d.; Monday, £42 12s. 6d. to 
£42 13s. 9d.; Tuesday, £42 17s. 6d. to £42 18s. 9d. ; 
Wednesday, £43 3s. 9d. to £43 5s. 

Three Months.—Thursday, £42 to £42 1s. 3d.; 
Friday, £42 38s. 9d. to £42 6s. 3d.; Monday, 
£42 18s. 9d. to £42 15s.; Tuesday, £42 17s. 6d. to 
£43; Wednesday, £43 to £43 2s. 6d. 

Tin.—The September issue of the Statistical Bulle- 
tin published by the International Tin Research and 
Development Council states that world tin produc- 
tion in July, 1938, amounted to 11,600 tons, makine 
a total of 94,300 tons for the first seven months of 
the year, against 110,500 tons in the corresponding 
period of last year. World apparent tin consump 
tion in July amounted to 10,400 tons, against 11,100 
tons in the preceding month and 14,600 tons in July, 
1937. Consumption in the first seven months of 
this year, at 91,000 tons, was 19 per cent. below the 
figure for the first seven months of 1937. World 
tinplate production in July amounted to 209,000 
tons, against 378,000 tons in July, 1937. Tinplate 
production in the first seven months of 1938 was 
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1,629,000 tons, showing a decrease of 38 per cent. as 
compared with the first seven months of 1937. 

This market, too, has displayed rather a nervous 
tone and quotations have fallen as compared with 
the previous month. In the United States, while 
the tinplate trade continues to be employed at a 
low rate, the motor-car trade, which consumes a 
substantial tonnage of tin, is improving. 

Official quotations were as follow :— 

Cash.—Thursday, £194 10s. to £194 ls.; Friday, 
£194 to £194 10s.; Monday, £194 10s. to £194 lis. ; 
Tuesday, £195 to £195 10s.; Wednesday. £195 15s. 
to £196. 

Three Months.—Thursday, £195 5s. to £195 10s. ; 
Friday, £194 15s. to £195 5s.; Monday. £195 to 
£195 10s.; Tuesday, £195 15s. to £196 5s.: Wednes- 
day, £196 10s. to £196 15s. 

Spelter.—Under the influence of prevailing con- 
ditions this market has not been quite so strong 
as of late and buyers have displayed little imterest. 
The American market has been a little more active 
recently. According to the ‘‘ Metallgesellschaft,”’ 
world’s smelter output of zinc in July totalled 


for the seven months of the year. as compared 
with 952,487 tons in the corresponding period of 
last year. 

Daily market prices :— 

Ordinary. — Thursday, £14  is.: Friday, 
£14 1s. 3d.; Monday, £14 15s.; Tuesday. £14 15s. ; 
Wednesdav. £14 6s. 3d. 

Lead.— Although prices of this metal have de- 
clined as compared with recent levels. there has 
been a fair amount of business and the tone of 
the market remains firm. Reports from the United 
States, also, state that business has been on a good 


scale. Domestic lead production in August totalled 
25,547 short tons, compared with 31.488 tons in 
July, and 46,965 tons in August. 1937. 
Dav-to-day quotations :— 
Soft Foreign (Prompt).—Thursday. £15 5s.; Fri- 


day, £15 1s. 3d.; Monday, £15 12s. 9d.: 
£15 7s. 6d.: Wednesday, £15 10s. 
Scrap.—The smal} improvement recently 
this section has scarcely been maintained and mer- 
chants are still experiencing difficulty in disposing 
of supplies. Speculative interest has been evident 
to some extent. 
Approximate selling prices for old metal:—New 
aluminium cuttings, £66: rolled, £52: cast, £28: 


Tuesday, 


noted in 


foil, £88. Copper, £37 to £41; braziery, £34. 
Brass (clean), £21 to £25. Zinc, £9 10s. Lead, 
£14. Gunmetal, £38. 


Standardisation in the Building 
Industry 


The question of how far standardisation, and how 
far freedom of design, is to predominate in the future 
is one of the greatest importance to the building 
industry and, in consequence. to various sections of 
the foundry trade. The subject was discussed in 
some detail by Mr. R. Fitzmaurice in his contribu- 
tion to a ‘‘ Trends of Progress ’’ discussion held 
during the autumn meeting of the Society of Chemi- 
cal Industry at the Empire Exhibition in Glasgow. 
Quoting first from English practice, he pointed out 
that with steel windows and roof-trusses. and wooden 
doors, already holding the field, it must only be a 
matter of time before similar developments took 
place in other directions. French experience with 
the ‘“‘ Mopin’’ system of construction had shown 
that, given close co-operation between architect and 
engineer, it was possible to erect highly standardised 
buildings which were both weatherproof and com- 
fortable. Pre-fabricated kitchen and sanitary assem- 
blies might, he suggested, be a near development in 
this country, and yet, as he freely recognised, the 
whole idea of standardisation was foreign to the 
tradition of the industry. Moreover. the scientific 
knowledge necessary to was only 
now being accumulated. It was a little distressing 
to find that the building industry was making sin- 
gularly little use of the British Standard Specifica- 
tions, with the exception of those for Portland 
cement and drain pipes. 


Stanton Pig-iron and Cupola Wall Chart 

Our readers will remember that we recently de- 
scribed a new moisture-proof wall chart which gives 
details of various types of pig-iron and useful cupola 
data. The Stanton Ironworks Company, who pub- 
lish the chart, inform us that a large first edition 
was quickly exhausted and a second edition is being 
prepared. Charts will be sent shortly to foundry- 
men who are waiting for them. 
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PROGRESSIVE FIRMS NOW LIFT 
MOVE GOODS THESE 
QUICK modem mathods 


YALE HAND LIFT TRUCKS 


The Yale Hand Lift Truck illustrated 
(top left) is operated by a boy and is 
used for transporting heavy castings in 
the works of a large Shipbuilding firm. 


These trucks offer the perfect solution 
to the awkward problem of transporting 
and stocking heavy bulky castings in 
modern foundries. 


YALE “PUL-LIFT” AND YALE 
CHAIN BLOCKS 


The interesting illustration on the right 
shows a 2 ton YALE spur geared chain block 
assisted by the YALE “ Pul-lift’”’ lifting and 
positioning a heavy tank. Many of the difficult 
jobs in any works can be tackled confidently 
and speedily with such equipment. 


** Pul-lift’’ British Patent No. 469,967 


MATERIAL HANDLING EQUIPMENT 


The YALE & TOWNE MANUFACTURING CO. WILLENHALL AND WEDNESFIELD, STAFFS. 


A Company with limited liability, Incorporated in U.S.A. 


They are designed to be used with the 
minimum of effort and fatigue, to work 
in confined spaces and to reduce 
production costs by facilitating flow and 
eliminating damage to goods. 


Send for illustrated particulars of the 
range of YALE Hand Lift Trucks. 


@® 


Supplied to any 
specification between Y 
limits of 2°00 and 3°50%, 
Carbon and °50% and 
3°50», Silicon 

ACTUAL ANALYSIS 


CERTIFICATES ARE 
AVAILABLE WITH 


@ Typical Cylinder Pig Iron Specification 


TOTAL CARBON- - 2-70% EACH DELIVERY 
SILICON - - - 
MANGANESE - - - -90% 
SULPHUR - - - - -06% 
PHOSPHORUS - - - -40% 


@ Typical Malleable Pig Iron Specification 


TOTAL CARBON - 2-60% 
SILICON - - - -75% 
MANGANESE - - - -50% 
SULPHUR - - - - -05% 
PHOSPHORUS - -06% 
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COPPER 
«a. d. 
Standard cash 43 3 9 
Three months 43 0 0 
Electrolytic 48 5 vu 
Tough 47 0 0 
Best selected 710 0 
Sheets ° 80 0 0 
India : 60 2 6 
Wire bars . 48 15 0 
Ingot bars . 4815 0 
H.C. wire rods 
Off av. cash, August -- 0123 84 
Do., 3 mths., August .. 40 18 Oj} 
Do., Sttlmnt., August .. 40 12 10,, 
Do., Electro, August .. 46 6 
Do., B.S., August 4614 
Do., Wire bars, 46 14 
Solid drawn tubes . 123d. 
Brazed tubes 123d. 
BRASS 
Solid drawn tubes 114d. 
Brazed tubes 133d. 
Rods, drawn — 
Rods, extd. or rlld. 
Sheets to 10 88d. 
Yellow metal rods 
TIN 
Standard cash. .. 19515 0 
Three months 106 10° 0 
English .. .. 196 0 0 
Bars. . oe oe -- 197 5 O 
Straits (nom.) 204 0 0 
Eastern oe -- 200 12 6 
Banca (nom. ) 
Off. av. cash, August 6 
Do., 3 mths., August .. 194 2 6 
Do., Sttlmt., August .. 193 3 449 
SPELTER 
i 14 6 3 
Remelted . - 130 
Hard , 10 0 0 
Electro, 99.9 18 5 0 
English .. 16 0 0 
India 14 00 
Zino dust . 17 5 0 
Zinc ashes . -- 315 0 
Off. aver., August... 1311 
Aver., spot, August - 139 44 
LEAD 
Soft foreign, ppt. .. ~~. 36:20 0 
Empire (nom.)_ .. 16 5 0 
nglish .. £730 0 
Pipes, home « 0 
export .. .. 1915 0 
Tea lead 0 
Off. aver., August... 14 8 6% 
Aver., spot, August 14 7 4$} 


‘ote ee ee £94 
Wee "1/8 to 1/4 Ib. 
Sheet and foil 1/2} to 1/4 lb. 


ZINC SHEETS, &c. 


Zinc sheets, English 29 0 0102910 0 
Do., V.M. ex-whse. 29 0 0t029 10 0 


18 10 0 
ANTIMONY 
English © 
Chinese, ox-whse. 8 © 
Crude, c.i.f. 
QUICKSILVER 
Quicksilver -- 13165 0 
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RAW MATERIALS—PRICE LIST 
(Wednesday, September 28, 1938) 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


Ferro-silicon— 

25% 12 10 0 

45/50% 12 10 0 

15% 17 0 0 
Ferro-vanadium— 

35/50% .. 14/- Ib. Va. 
Ferro-molybdenum— 

70/75% carbon-free 4/9 lb. Mo. 
Ferro-titanium— 

20/25% carbon-free 9d. Ib. 
Ferro-tungsten— 

80/85% .. ks 4/8 Ib. 
Tungsten metal 

98/99% .. 4/9} Ib. 
Ferro-chrome— 

2/4% car. as .. 8415 0 

6/8% car. as .. 24 0 0 

Ferro-chrome— 

Max. 2% car. .. .< 6 0 0 

Max. 1% car. .. 388 5 0 

70% carbon- free 10d. Ib. 

Nickel—99.5/100% . .£180 to £185 
“F” nickel shot .. .. £165 0 0 
Ferro-cobalt, 98/99%  ..8/6 to 8/9 lb. 
Metallic chromium— 

96/98% .. 2/5 Ib. 
Ferro-manganese— 

76/80% loose £18 15 Otol9 5 0 

76/80% packed £19 15 O0to20 5 0 

76/80% export £15 0 O 


Metallic manganese— 
94/96% carbon-free 1/3 lb. 
Per ton unless otherwise stated. 
basis 2-ton lots, d/d Sheffield works. 


SCRAP 
South Wales (West)—£ s. d. £ 6. d. 
Heavy steel, best 3 8 9to3 ll 3 
Mixed iron and 
steel -- 3 6 9to3 9 3 
Heavy cast iron 3 8 9to3 1l 3 
Good machinery 3 7 6to3 12 6 
Cleveland— 
Heavy steel, best 3 7 Oto3 9 6 
Steel turnings 213 0to2 15 4 
Heavy cast iron 3 5 Oto3 6 O 
Heavy machinery .. BS 
Midlands— 
Short heavy steel 3 7 6 
Light cast-iron 
scrap 215 0 
Heavy wrought 
iron . 315 0 
Steel turnings 2 6 3to2 8 9 
Scotland— 
Heavy steel, best 3 5 Oto3 7 6 
Ordinary cast iron3 7 6to3 8 6 
Cast-iron borings 2 0 6to2 3 0 
Wrot-iron piling 315 Oto3 17 6 
Heavy machinery 3 12 6to3 15 0 
London—Merchants’ buying prices, 
delivered yard. 
Copper (clean) .. 32 0 © 
Brass 1910 0 
Lead (less usual draft) 
Tea lead . 
Zinc 810 0 
New aluminium cuttings . 55 0 
Braziery copper .. 
Hollow pewter... .. 133 0 0 
Shaped black pewter 


HIGH-SPEED TOOL STEEL 


Finished bars, 14% tungsten 3s. Od. 
Finished bars, 18%, tungsten 3s. 10d. 
Per lb. d/d buyers’ works. 


PIG-IRON* 
N.E. Coast (d/d Tees-side area)— 
Foundry No. 1 111/86 
o mas 109/- 
» No.4 108/- 
Forge No. 4 108 /- 
Hematite No. 1 133/- 
Hematite M/Nos. .. 132/6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 133/- 
» d/dBirm. .. 144/6 
Midlands (d/d Birmingham dist.)— 
Staffs No. 4 forge .. 110/- 
» No.3 fdry. .. 111/- 
Northants forge . 107 /6 
” fdry. No. 3 108/6 
” fdry. No. 1 111/6 
Derbyshire forge .. 110/- 
= fdry. No. 3 111/- 
fdry. No. 1 114/- 
Scotland— 
Foundry, No. 1, f.o.t. 120/6 
No. 3, f.o.t. 118/- 
Cleveland No. 3, Glasgow 112/- 
Falkirk . . 109/- 
Scottish hem. M/Nos. d/d 133/- 
Sheffield (d/d district)— 
Derby forge 107/6 
» No. 108/6 
Lines forge ‘ 107/6 
fdry. No.3 . 108/6 
Ww. C. hematite 138/6 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 114/- 
Staffs fdry. No.3 .. 114/- 
Northants fdry. No. 3 112/6 
Cleveland fdry. No. 3 114/- 
Glengarnock, No. 3 137/6 
Clyde, No. 3 ew 137/6 
Monkland, No.3 .. 137/6 
Eglinton, No.3 .. 137/6 
Gartsherrie, No. 3 137/6 
Shotts, No. 3 137/6 


(* Prices of hematite and basic on -lron, and of 
foundry and forge iron with a phosphoric con- 
tent of not less than 0.75 per cent., are subject to 
a rebate of 5s. per ton under certain ) 
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PHOSPHOR BRONZE 
Per Ib. basis 


Strip .. en 
"8. 113d. 
Wire 134d. 
Rods .. 133d. 
Tubes .. 183d. 
Castings 15d. 


Delivery 3 cwt. free. 
10% phos. cop. £33 above B.S. 
15% phos. cop. £38 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. Crurrorp & Son, LimitEp. 


NICKEL SILVER, &c. 


Per lb. 
Ingots for raising 7d. to 1/1 
Rolled— 
To 9 in. wide 1/1 to 1/7 


To 12 in. wide 


1/1} to 1/73 
To 15 in. wide 


1/14 to 1/7} 


To 18 in. wide 1/2 to 1/8 

To 21 in. wide 1/2} to 1/83 

To 25 in. wide 1/3 to 1/9 
Ingots for spoons and forks 7d. to 1/33 
Ingots rolled to spoon size 10d. to 1/64 
Wire round— 

to 10g. 1/4$ to 1/11} 


with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/3} upwards. 
AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


FINISHED IRON AND STEEL 
Usual district deliveries. 
{A rebate of 15/- per ton for steel bars, sections, 


ee oa , joists and hoops is obtainable in the home 
rade under certain conditions.] 


Iron— 8 
Bars (cr.) .. 13 60to13 15 0 
Nut and bolt iron 11 12 6tol12 2 6 
Hoops 14 2 6 
Marked bars (Staffs f.o. t. 15 15 0 
Gas strip .. 42 6 
Bolts and nuts, $i in. vi 4in. 

17 10 O and up 

Steel— 

Plates, ship, etc. 11 8 Otoll 10 6 
Boiler plts. 1118 Otol2 O 6 
Joists ll O 6 
Rounds and squares, 3 in. 

to 54 in. 12 0 6 
Rounds under 3 in. to § it in. 

( untested) 12 4 0 
Flats—8 in. wide and over 11 5 6 
», under 8 in. and over5in. 1110 6 
Rails, heavy as « Boas 
Fishplates .. 142 6 
Hoops (Staffs) 1219 0 
Black sheets, 24g. (4-t. lots) 15 15 0 
Galv. cor.shts. ( , ) 1810 0 
Galv. flat shts. » 
Galv. fencing wire, 8g. plain 20 5 0 
Billets, soft, 100-ton lots... 717 6 
Sheet bars .. oe 
Tin bars .. © 


Dols. 
No. 2 foundry, Phila. .. 22.84 
No. 2 foundry, Valley .. 21.00 
No. 2 foundry, Birm. .. 17.38 
Basic, Valley .. 20.50 
Malleable, Valley 21.00 
Grey forge, Valley . 20.50 
Ferro-mang. 80%, seaboard 92.50 
O.-h. rails, _ at mill 42.50 
Billets 34.00 
Sheet bars 34.00 
Wire rods 43.00 
Cents. 
Iron bars, Chicago 2.15 
Steel bars = 2.26 
Tank plates 2.10 
Beams, etc. 2.10 
Skelp, grooved steel 1.90 
Steel strip i 2.15 
Sheets, galv., No. 24 .. 3.50 
Wire nails 2.46 
Plain wire we -- 2.60 
Barbed wire, galv. 
Tinplates, 100-lb. box .. -- $5.35 
COKE (at ovens) 
Welsh foundry .. 38/6 to 42/6 
» furnace to 29/- 
Durham foundry 34/6 
furnace 27/6 
Scottish foundry 35 “ 
» furnace 30/- 


TINPLATES 
f.o.b. British Channel ports. 
L.C. cokes 2014 per box 20/3 to 21/6 


» 28x20 ,, 40/6 to 43/- 
» 20x10 ,, 

»  188xl4 ,, — 
,, 19/- to 20/3 
28x20 ,, 38/- to 40/6 
20x10 27/- 
183x14 ,, 19/9 


SWEDISH CHARCOAL IRON & STEEL 
Pig-iron £9 0 Oto£fl0 0 0 
Bars-hammered, 
£19 0 Oto£20 0 0 
Bars and nail- 
rods, rolled, 
basis 
Blooms 
Keg steel .. £27 0 
Faggot steel £19 0 
Bars and rods 
dead soft st’l£12 0 Oto£l5 0 
All per English ton, f.o.b. Gothenbur; 
[Subject to an exchange basis of 
Kr. 19.39 to £1.] 


£19 0 
£17 10 


0 to £20 
0 to £18 
0 to £30 
0 to £24 
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DAILY FLUCTUATIONS Standard Tin (cash) Spelter (ordinary) 

Standard Copper (cash) s.d 
Sept. -. 194 10 dec 15'- 14 5 dec 
4117 6 dec. 10/- 1461 3 
42 2 6 inc. 194 10 ine 10/- 14 15 ine. 

4212 6 ,, 10/- 1415 0 No 
— 
Electrolytic Copper Tin (Engiish ingots) Spelter (Electro, 99.9 per cent.} 
s. d. £ d. 

.. $7 0 O dec. Sept -. 19410 0 dec. 15/- 18 3 9 dec. 5 0 dec. 15/- 
47 15 0 ine. 5/- 18 1 17 5 ONo change 
47 10 0O dec. pee -. 19410 0 ine. 5/- 18 13° 9 ine. 15 0 ine. 10/- 
47 15 0 ine. ” 195 5 O ,, 15/- 18 13. 9 No 10 0 dee. 5/- 
48 5 0 ,, ” - 106 00 ,, 15/- 18 5 0 dee. 10 0 No change 

. AVERAGE MONTHLY PRICES OF STEEL PLATES IN ENGLAND 

Jan. March April May June Aug. Sept. Oct. Nov Dee. Teste 

4. £8. d. £8. d. £8. d. £8. d. £8. £8. d. £8. d. £8. 4. £8. 4. 

a £68 9 0 815 0 810 0 810 0 710 0 v0 715 OW 715 vu 715 uv 715 0 715 0 8 811 
oe 7 0 712 6 712 6 712 6 710 0 0 710 0 710 0 710 0 710 0 710 0 me we! 
710 0 7 0 715 0 75 0 75 0 7, © = 0 700 700 700 700 617 6 7 $11 
612 6 6 0 700 700 700 700 0 700 700 700 700 700 6 18 11, 
617 6 6 6 617 6 617 6 617 6 617 6 6 617 6 610 0 75 0 8 0 0 8 00 718 
8 00 8 0 8 00 8 0 0 8 00 8 0 0 0 8 00 8 00 8 0 0 8 0 0 810 0 8 010 
810 0 8 0 810 0 810 0 810 0 810 0 0 810 0 810 0 810 0 8 0 0 8 00 884 
710 0 7 0 710 0 75 0 . = 2 760 0 700 700 700 700 700 739 
700 7 0 70 0 700 700 615 0 0 615 0 700 700 700 700 618 9 
700 7 0 760 76 0 7 5 0 0 75 0 765 0 710 0 710 0 710 0 
710 0 7 0 710 0 710 0 710 0 710 0 0 710 0 7 0 710 0 710 0 714 0 710 4 
718 9 8 0 8 0 0 8 7 6 810 0 810 0 0 815 0 8 3 900 920 96 0 81l &% 
9 5 0 9 0 9 5 0 9 656 0 9 5 0 9 5 0 0 819 0 8 0 8 56 0 715 0 715 0 817 0 
715 0 7 0 715 0 713 9 710 6 76 0 0 8 00 8 6 8 5 0 8 5 0 8 56 0 716 11 
814 0 9 0 917 6 1010 0 1010 0 11 0 0 0 11 0 0 ll 0 4 0 00 13 00 10 16 bt 
13 0 0 13 0 13 0 0 1215 0 1210 0 1210 0 0 1210 0 1 0 0 0 1210 0 12 12 11 
1210 0 12 0 1210 0 1210 0 1210 0 1210 0 0 1210 0 0 0 0 1210 0 12 0 
1210 0 12 0 1210 0 1210 0 1210 0 1210 0 0 1210 0 0 0 0 1210 0 1210 0 
13 0 O 15 0 15 0 0 165 0 0 19 0 1917 6 0 2110 0 “ 0 0 2310 O 18 9 @ 
26 00 28 0 28 5 0 28 10 0 209 5 0 30 0 0 0 30 0 0 sa 0 0 31 0 0 209 92 
30 5 0 29 0 25 0 0 25 0 0 25 0 0 23 0 0 0 2010 0 0 0 0 0 1416 0 219 
1410 0 14 0 1410 0 1410 0 1410 0 13 1 8 0 1215 UW 0 0 0 0 6 0 1810 9 
12 8 9 13 0 1400 1400 14 00 1400 6 183 0 «(0 6 0 0 0 1310 0 91 
1310 0 13 0 13 10 0 1310 0 13 10 O 13 10 0 0 1400 00 0 0 138 656 0 13 10 11 
13 5 O 13 0 5 0 13 10 1215 0 1215 0 0 1215 0 7 0 0 1110 0 1211 6 
1110 0 11 0 1110 0 11 5 O 11 56 0 ll 0 0 11 5 0 5 0 0 0 11 6 0 11 3 
11 56 O 11 0 56 0 1l 0 1l 2 6 11 0 0 0 ll 0 O 16 0 0 0 1010 0 1019 0 
1010 0 10 0 1010 0 10 10 0 1010 0 1010 0 0 1010 0 10 0 0 0 10 10 0 1010 0 
1010 0 lu 0 10 10 OU 1010 UW 10 lu O 10 10 0 0 lo 5 0 1 3 3 3 10 17 10 RE 
1 29 10 5k 10 3 9 10 3 9 10 3 6 Ww 2 6 6 10 2 6 2 2 6 3 916 3 10 1 6 
915 0 9 0 915 0 91011 9 6 9 9 5 U Zz. 9 7 9 8 9 9 6 9 9 6 99 4 
9 5 0 9 6 818 6 817 6 816 6% 816 3 6 3 816 3 16 3 3 3 816 3 81710 
810 0 8 0 810 0 8 8 9 8 5 0 8 5 0 5 0 8 5 0 5 0 0 0 8 7 84 8 6 10} 
8 8 1% 8 7k 816 6 817 6 8 6 3 8 6 3 5 7k 8 5 0 5 0 0 0 9 6 O 811 0 
9 5 0 9 0 9 5 0 9 5 0 9 5 0 9 5 0 5 0 9 5 0 5 0 0 0 95 0 5 
9 5 0 9 0 95 0 9 5 0 9 8 1t 917 6 17 6 917 6 17 6 6 6 918 1 912 7 
10 O 6 10 6 10 0 6 10 0 6 1118 0 1118 0 18 0 1118 0 1 ” 0 0 1118 0 11 5 6 
1118 0 11 0 1118 0 1118 0 11 18 O 1118 0 18 0 1118 O 1 0 —_ 


no 


93, HOPE ST., GLASGOW, C.2 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 
13, RUMFORD STREET, LIVERPOOL. 


IRON 


FOR EVERY TYPE OF CASTING 


NON-FERROUS METALS 


REFRACTORIES — COKE — SAND 
FERRO-SILICON—FERRO-CHROME— NICKEL-CHROME 


WILLIAM JACKS COMPANY, 


CENTRAL CHAMBERS, 


ZETLAND ROAD, 
MIDDLESBROUGH. 
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Notice 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 

(4 remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED 


OUNDRY MANAGER. Expert in modern 
production methods. Excellent sand and 
cupola control. Good organiser and discipli- 
narian. First-class references. M.Inst.Brit.F. 
Desires change.—Box 248, Offices of THE 
Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


MANAGER required for Foundry producing 
small and medium high-grade grey-iron 
castings. Only first-class men having experi- 
ence in higher managerial posts in foundries 
and with proved ability to control an entire 
organisation need apply. The position carries 
a salary of £600-£1,000 per annum, according to 
ability. Write in confidence, giving full details 
of experience, age, and present salary.—Box 
250, Offices of THE Founpry TRADE JOURNAL, 
49, Wellington Street, Strand, London, W.C.2. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THE 
FounpryY TRADE JOURNAL. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Chambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with a 
candidate should write to the General Secretary, 
queting identification number. 

OUNDRY METALLURGIST desires 
change. Experience includes control of 
melting plant for steel castings (electric), also 
iron and special iron castings, cupola. Also 
general foundry metallurgical experience. (331) 


OUNDRY GENERAL MANAGER 
quires engagement or as Assistant General 
Manager, or similar position. Considerable 
experience with first-class firm of repetition 
ironfounders, in both production and commer- 
cial management. Experience in mechanised 
foundry, also in production of jobbing castings. 
(332) 


GALES ENGINEER with several years’ 

experience as such, and sound connection 
with buyers of grey-iron castings desires similar 
position, or as Commercial Manager or similar 
post to a Foundry Company. Thorough know- 
ledge of costing, production, commercial and 
sales departments. (333) 


PARTNERSHIP 
ANTED.—Partner for Silica Sand Pit; 


would sell or let. Analysis on request.— 
Box 252, Offices of THe Founpry TRADE 
JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


AGENCY 


CTIVE AGENT with first-class connection. 

constantly covering London and 50 miles 
radius, seeks additional line, preferably Smal! 
Repetition Grey Iron or Brass Castings. 
Results absolutely guaranteed. Only well-estab- 
lished firms able to. cope with substantial 
quantities entertained.—Box 856, Offices of 
THe Founpry Trape Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


ASENT with Established Government con- 

nections desires London Representation 
for Steel and Iron Foundries and Forge 
Masters.—Box 254, Offices of THe Founpry 
TRADE JoURNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


PATENT 


MACHINERY—Continued 


HE Proprietor of British Patent 276,190, 
dated October 25, 1926, relating to ‘‘A 
Method of Making Sound Silicon Iron,’ is 
desirous of entering into arrangements by way 
of a licence or otherwise, on reasonable terms, 
for the purpose of exploiting the above patent 
and ensuring its practical working in Great 
Britain.—Inquiries to B. SINGER, Steger 
Building, Chicago, Illinois. 


HE Proprietor of the Patent No. 432,696, 
for ‘‘ Reamer for Earth Boring Drills ’’ is 
desirous of entering into arrangements by way 
of licence and otherwise on reasonable terms 
for the purpose of exploiting the same and 
ensuring its full development and __ practical 
working in this country. All communications 
should be addressed in the first instance to: 
HAsevTINeE Lake & Co., 28, Southampton Build- 
ings, Chancery Lane, London, W.C.2. 


PROPERTY 


[RON FOUNDRY, MANCHESTER DIS- 
TRICT, TOGETHER WITH THE 
VALUABLE PROPERTY AND LAND. 

FOR SALE. 

CONTENTS 2,374 SQUARE YARDS. 
FRONTAGES TO CHORLEY ROAD, 
ELM STREET, & PORTLAND STREET, 
SWINTON, on the MAIN NORTH ROAD. 

Equipped with Sand Floor, Two Cranes, 

Cupola, Ladles, Sand Mill and Rattler and 

Working Utensils, Corrugated-iron Pattern 

Shed, complete with Sprinklers, Six Dwelling- 

houses, One Shop, Land, and Outbuildings. 

This offers a rare opportunity to acquire a 

Valuable Foundry, together with Land, etc., for 

extensions. 

Apply 

ARTHUR L. SIMMONS, F.N.A.A., 
88, MOSLEY STREET, MANCHESTER, 2. 


MACHINERY 


NEW Dwarf Cupola, to melt 10 to 15 cwts. 

per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spark Arresters.— 
T. Davies & Son, West Gorton, Manchester. 


SANDBLAST PLANTS. 


R0oMs size, 12 ft. by 12 ft., 12 ft. by 9 ft., 
and 6 ft. by 6 ft. 

Barrels: 54 in. by 36 in.; 36 in. by 30 in.; 
30 in. by 20 in., etc. 

Cabinet: 6 ft. by 4 ft.; 4 ft. 6 in. sq. by 
3 ft. 6 in. sq., and 30 in. dia. 

Table: 9-ft. Guttman. 

Air Compressors in stock to suit any of the 

above plants. 

Sand Mills: 7 ft. 6 in., 7 ft., 6 ft., 5 ft. and 
4 ft. dia. pans. 

Cupolettes : 10 cwts., 15 cwts. and 20 cwts. 

Cupolas : 2 and 8 tons. 

Morgan Tilting Furnaces: 250 and 400 Ibs. 

Heavy D.E. Grinding Machine : wheels 24 in. 
by 44 in. 

Sand Rammers, Disintegrators and Mixers. 
Air Compressors, Blowers and Exhaust Fans, 
Moulding Machines, etc., etc. 


S.C. BILSBY, 4.M.1.¢.E., A.M.LE.E., 


CROSSWELLS ROAD, LANGLEY, 
Nr. Birmingham. 
*Phone: Broadwell 1359. 


THO* W. WARD, LTD. 


LANCS. BOILER, 30’ x 9 dia., built 1917, 
re-insurable w.p. 150 lbs. 

Large and varied stock of OIL AND 
PETROL STORAGE TANKS, lying in various 
parts of the country. 

Two Green’s standard FUEL ECONO- 
MISERS, each of 320 pipes 9’ long, re-insur- 
able at 200 lbs. w.p. 

Write for ‘‘ Albion’’ Catalogue. 
ALBION WORKS, SHEFFIELD. 


‘Grams : “‘ Forward.’’ ’Phone : 23001 (12 lines). 


ANTED.—Portable Sandslinger in good 

condition. State price, where lying, and 
any other details—Box 236, Offices of THE 
Founpry Trade Journat, 49, Wellington 
Street, Strand, London, W.C.2. 


AND MIXERS AND AERATORS.—The 
Breakir Centrifugal Machine is 7HZ 
machine. Outputs 10 cwts. to 8 tons per hr.— 
W. Breatsy & Co., Lrp., Station Works, 
Ecclesfield, Sheffield. 


*Phone 98 Staines. 


IVETED Steel Air Receiver, 13 ft. by 
' 7 ft., 100 lbs. w.p. 
Vertical Crosstube Boiler, 10 ft. 6 in. by 
5 ft., 100 lbs. 
24-ton Overhead Crane (Hand), 19 ft. 6 in. 
span. 
Ingersoll Air Compressor, type 14, 44 c.f. at 
100 Ibs. 
HARRY H. GARDAM & CO., LTD., 
STAINES. 


MISCELLANEOUS 
HARD WOOD 


CHARCOAL 


LUMP—GRADED—POWDER 
Wholesale and Retail. 


Wm. Olsen, Ltd.—HULL 


"Phone: 287 SLOUGH 

MORRIS 5-ton Foundry Hand 
Crane, as new. Price £70 
NEW DEWHURST LADLE 5-ton 
capacity. Price £37 
TILGHMAN 5’x3’ Cabinet Sand- 
blast, as new. 

Triple - cased CORE STOVE 
6’x4'x@’. Price £22 
OSBORN Moulding Machines, Jolt 
Squeeze, J75 type. Price £24 each 
ADAPTABLE Moulding Machines with 
tail-guides, as new. Price £16 each 
NEW Shot-blast Cabinet Plant with 
A.C. motor-driven compressor ; 
cabinet 4’ 6” square Price £145 
“ CONSTRUCTIONAL ” CUPOLETTE, 
30” dia., almost new. Price £45 


Avex. HAMMOND, Mechinery 


14, AUSTRALIA ROAD. SLOUGH 
BUY FROM ME AND SAVE MONEY! 


IN STOCK 


TILGHMAN RECONDITIONED 
SHOT OR SAND BLAST PLANTS 


Rooms; Barrels, & Chambers. 


WE SHOT AND SAND 
BLAST FOR ALL TRADES 


Established Fifty Years. 


R. J. RICHARDSON & SONS, LTD., 


Commercial Street, Birmingham, |}. 


Phone: MIDLAND 2281 
Grams: “SANDBLAST, B’HAM” 
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